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Don’t Overlook Lateral Changes 


This chapter in ‘“‘How to be a Manager" series explains that job 
changes may speed your progress — Page E-1 


Suspense! Petroleum Industry History 


Books to read that provide a background for the glorious and 
turbulent first 100 years — Page E-4 


We’re Working While Rome Burns 


You can stop fiddling when your country is in danger but working 
makes us deaf to alarms — Page E-7 
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IT’S WHAT'S BEHIND THE PUMP TRUCK that makes the 
big difference in Dowell fracturing and acidizing. Sure, Dowell’s Allison-powered 
pumpers themselves, are important. But add to those powerful pumpers: the twenty 
seven years of well stimulation experience; unchallenged leadership in oil well 
chemistry; the combined research and development facilities of Dow and Dowell; 
the widest selection of proved formation treatment techniques. Look beyond the 
pump trucks and you'll see how Dowell experience gives you most value per 


treatment dollar. Dowell, Tulsa 1, Oklahoma 


Services for the oil industry DOWELL 


DIVISION OF THE DOW CHEMICAL COMPANY 








Concentration on the needs and requirements of the oil producer — careful, expert attention to 


the demands of modern production financing — these are reasons why Republic is a leading 


oil bank of the South — with the South’s largest Oil Department. How may we serve you? 


REPUBLIC NATIONAL BAN K 


OF DALLAS 


CAPITAL AND SURPLUS 8$100,000,000* LARGEST IN THE SOUTH 


MEMBEK FEDERAL DEPOSIT INSURANCE CORPORATION 
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The Conference Table... ..... 


“It's hard to believe that America was founded to avoid 
taxation.”' 


Running Scared... Or the Advantages of Insecurity 


Industry is always looking for a man to whom it can pay more 
money... he’s the self-starter who seeks responsibility instead 
of security. — Everett P. Partridge 


le SECTION FOLLOWS A 


Don't Overlook Lateral Change. 


Another in the series on ‘‘How to be a Manager."’ 
— William H. Montgomery 


Suspense! History of the Petroleum Industry. 


History of an industry for 100 years is recorded in all kinds of 
books since the first oil well. If you want to learn something 
about your business here are some good volumes to read. 

— Ernestine Adams 


We're Working While Rome Burns 


Two good weapons to use in fighting for men's minds: (1) Take 
time out to think and (2) Appeal to the noble in man — not to 
his narrow, selfish side. — J. Q. duPont 


Don't Hire These People 


Sometimes you can eliminate the bad apples before they get 
in the barrel . . . Here are the types to watch for . . . If you are 
on the other side of the fence — here are the kinds of persons 
not to be . — Ernest W. Fair 





GLOBAL NOTEBOOK 


of each area. 


VOLUME XXX! OCTOBER 


Keeping up with petroleum operations throughout the world today 
is not easy. We've finally figured out a way to do it for our readers 
that will give them a convenient background reference on all aspects 


Global Notebook will appear monthly, covering the regions where 


your company operates or is studying. Beginning soon with a complete 
run-down of Libyan activities, you can assemble a notebook full of 
information by area of every spot on the globe. Don't miss the first of 
the series — don't miss one. Your Global Notebook will be for you — 
a world encyclopedia of petroleum facts. 


send subscription correspondence and change of ad 
dress to The Petroleum Engineer Publishing Company 
P. ©. Box 1589, Dalias 21, Texas. Subscribers should 
notify publisher promptly of any change of address 
giving old as well as new address, and including city 
postal delivery zone, if any. If possible, enclose or 
address label from a recent issue of the magazine 
Allow one month to six weeks for change to become 
effective 
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DOWER Is Inflated, Too 


IN 20 YEARS THE DOLLAR has been inflated 52 percent. This means a dollar is worth 48 cents in 
buying power compared to 100 cents in 1939. A loaf of bread that cost 5 cents in 1939 should 
cost 10 cents now. 

We've not protested while political forces debased our currency. It was a new power the 
Federal Government grasped and not easy for us to comprehend. 

The power of manipulating currency was a magnet for other powers. Individual enterprisers, 
wary of a swampy fiscal road, stood by, grim or open-mouthed, as Big Government took on 
insurance, housing, farm crops, labor unions, utilities, charity, transportation — the vitals of our 
nation. How the petroleum industry was saved from this tornado of expanding power is worth a 
book that someone should write. Viewed from here, it was a miracle. 

To build this vast central power, power had to be drawn from individuals. Sometimes this 
came willy-nilly, sometimes after a struggle, sometimes with fawning and servile abdication. 


WITH SO MUCH CONCENTRATED POWER satellites began to appear. The labor unions are the best 
example because they are the most successful. They were not alone. The farmers formed their 
own sphere of power. The National Association for Advancement of Colored People built a center 
of force. The U. S. Chamber of Commerce and National Association of Manufacturers devel- 
oped a power center for business. 

All this magnetism left the individual with little say-so. He had his job if the government 
contract came through or if he weren't on strike or if the company he worked for was weathering 
government regulations and back-breaking taxes. He had social security, which almost meant 
he was secure if he were social because he couldn't quite provide home and food and other expen- 
ses on what he’d have in cash —say about $100 a month, or $48 in 1939 dollar values. 

The individual — common people as they call us, meaning without authority — had appar- 
ently become apathetic, rolling with the tide, accepting his planned fate. 


THEN SOMETHING HAPPENED. We can’t choose any one item unless it was a president — as un- 
economic minded as ourselves— who found his administration shouldered with a $14 billion 
deficit in a pretty good year. He was evidently chagrined and came out determined to whip infla- 
tion like he’d round up a lion he’d helped escape. He found an inconspicuous, inarticulate, 
Gallup-uncovered following. 

One of the satellites——the labor unions —had triumphed by electing a majority of their 
favored men to the big power and were watching confidently for more power to accrue to them. 
Can you imagine the amazement when those whom they claim to have elected voted to curb the 
powers of the unions? Who can blame James Carey for his threatening letter to the Congressmen 
who opposed his wishes? In the circumstances it was constrained. 

What those in the big power spheres have failed to observe is that their power is inflated. 
It is inflated beyond reason, beyond practicality, and certainly beyond the ideals of a republic. 

The inflation is compounded of ignorance, indifference and the adolescent dreams of getting 
something for nothing. These are not elements of substance. People learn, grow more alert, 
become more mature. 

It was not group power that held a so-called spendthrift Congress to some fiscal sanity nor 
caused the House of Representatives to pass a bill to bring some order to labor union power. 
This was the power of individuals in a Republic, often expressed in a simple letter, but a flood of 
them broke the rhythm of group power. 

Today the individual’s power has been eroded but each of us holds more in his hands than 
he dreamed he had. It is there, capable of deflating — capable of inflating group powers. If we 
recognize this, we can use it more wisely. For inflated power is even more dangerous than 
inflated money. Ernestine Adams 
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Congrats and $25 for this quip to M. H. Barber, Continental Oil Co., Big Spring, Texas. 


“told him to pack 
the pump” 


Whether it’s running casing for surface hole, intermediate string, oil string or tubing 
. Lone Star Steel pipe is the brand Joe Roughneck counts on. Centrally located in 
the heart of the Mid-Continent oil producing area, Lone Star delivers API electric 
weld casing, tubing and line-pipe on the double ... in quantity! And, you can depend 
on Lone Star for quality as well as quantity. Our ultra-modern steel mill is equipped 
with the newest, most efficient tools in the industry. Rigid quality control is maintained 


from ore to finished product. 


Neighbor, wherever you are, specify Lone Star and we both get a good deal. 


SC sTEEL 


OMPAN Y 


L S EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 
S Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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This “Oilwell” DGE 300 Compressor is a two-stage unit in a gas-lift operation, and can handle 
up to 3,160,000 cu. ft. of gas per day at 400 psig intake and 1,500 psig discharge pressures 


Pumping gas? 





See the advantages you get with 
“Oilwell” DGE Compressors 


in this popular DGE line, dual compressor units are 
mounted side by side and powered by a single prime 
mover through direct-connected, right-angle spiral gear- 
ing. Updraft radiator, with separate compartments for 
cooling engine, compressor cylinders and interstage gas 
. .. together with control panel and all inter-unit piping 

. . are all compactly mounted on a heavy-duty, struc- 
tural steel skid base. Consequently, these units are 
completely portable and ready for service as soon as 
they are installed. 

Compressors are slow-speed, horizontal type—top- 
suction and bottom-discharge. Slow speed operation re- 
sults in minimum wear on moving parts and correspond- 
ing low maintenance costs. All vital parts are enclosed. 


Oil Well Supply 


Division of 


Branches Serving All Oil Fields Executive Offices—Dalias, Texas 


Dallas, Texas - Houston, Texas 
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Area Offices—Calgary, Alberta 
Tulsa, Okla. - Los Angeles, Calif 


DGE Units are available in 125 hp up to 300 hp sizes 

. and can be furnished for single or multistage com- 
pression. They have proven their superiority for many 
well-known companies in . . . gas-gathering operations 
. . . gas transmission to main distribution systems. . 
pressure maintenance programs .. . recycling of natural 
gas ... oil production using gas-lift . underground 
gas storage . . . and gasoline plant, refinery and petro- 
chemical plant operations. 

That’s why we urge you to contact your nearest 
“Oilwell” store, or write COMPRESSOR DEPARTMENT, Oil 
Well Supply, Dallas 21, Texas 
information on a DGE unit for every gas-pumping 
problem within this size range. 

USS and “Odwell 


and get specific 


are registered trademark 


United States Steel 


Casper, Wyoming - Colu 
Export Office—30 Rockefeller Plaza, New York 
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Petroleum Profile 


NEARLY 30 YEARS AGO the superintendent of service 
Stations in the Atlanta division of The Texas Company 
(now Texaco) was filling out an evaluation report on an 
employee who had recently been transferred there from 
the job of service station supervisor in Florida. In the space 
reserved for general remarks he wrote: “This employee is 
an exceptionally bright young man.” 

The superintendent himself might have been commended 
aS a perceptive and discerning person. Twenty-three years 
after he wrote those words the “exceptionally bright young 
man” — Augustus C, Long — was elected president of the 
company. Today, at 55, he is chairman of Texaco’s board 
of directors and its chief executive officer. 

Unlike most other top-rank executives in the petroleum 
industry, Mr. Long did not start out to be an oil man. A 
Floridian by birth, he entered the United States Naval 
Academy in 1922. Graduating in 1926, he served in the 
Navy until 1930, when he joined Texaco. 

Following his initial assignments with the sales depart- 
ment in Florida and Georgia, Mr. Long was transferred to 
the export department in 1931, and served in managerial 
capacities in Dublin and The Hague until 1940, when he 
returned to the United States. During World War II he 
again served in the Navy, in South America and in Wash- 
ington before going to London as petroleum attache to 
assist in coordinating petroleum supplies for the Allies. 

Back with Texaco after the war, Mr. Long carried out 
a series of increasingly important assignments, becoming 
vice president in charge of Foreign Operations — Eastern 
Hemisphere in 1949. Two years later he was appointed 
executive vice president, after another two years president, 
and finally, in 1956, chairman of the board of directors. 

A powerfully-built man with piercing blue eyes, “Gus” 
Long is a seemingly tireless executive who more often than 
not is the first Texaco employee to arrive at the company’s 
Chrysler Building headquarters in the morning and the 
last to leave at night. Administering Texaco’s global in- 
terests with sureness and imagination, he has won the open 
respect of even his keenest competitors in the oil industry. 
At the same time, he surprises the company’s department 
heads with his intimate knowledge of what is transpiring 
“down the line.” In the words of one subordinate: “He 
has 20/20 executive vision. Nothing gets by him.” 

During the relatively short time that Mr. Long has been 
at the Texaco helm, he has piloted the company along 
a steady course aimed at achieving maximum balance of 
interests and operations in both Hemispheres. To com- 
plement Texaco’s extensive holdings — through Caltex, 
Aramco, and participation in the Lran Consortium — in 
the Eastern Hemisphere, he has engineered a series of moves 
in the United States and Latin America which have been 
among the boldest witnessed by the industry in recent years. 

In 1956, Texaco acquired The Trinidad Oil Company 
for $180,000,000; in 1958, through an exchange of shares 
amounting to almost $250,000,000, it acquired Seaboard 
Oil Company; and this month is scheduled to take over The 
Superior Oil Company in a similar, $750,000,000 deal. In 
addition — and again on a share-exchange basis Texaco 
in July acquired Paragon Oil Company, largest independent 
fuel marketer on the East Coast. 

These moves have greatly enhanced the company’s po- 
sition in the Western Hemisphere with respect to all phases 
of its operations and won for “Gus” Long a reputation 
as being among the shrewdest deal-makers in the business. 

The erstwhile Navy man has placed his imprint on Texaco 
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Augustus C, Long 
Chairman of the Board 
Texaco Inc. 


in other important, if less obvious, ways. In three years 
he has put together an almost completely new management 
team. Virtually without exception, Texaco’s officers have 
been elected or promoted to their present positions during 
Mr. Long’s tenure. A stickler for teamwork at the ex- 
ecutive level, he has kept a skipper’s eye peeled for men 
capable of moving up the managerial ladder. 

Mr. Long’s extensive personal service overseas and di- 
rectorship in such institutions as the National Industrial 
Conference Board and the Federal Reserve Bank of New 
York, have led te a profound interest in international 
affairs. He is particularly concerned that representatives 
of American business and industry working abroad be of 
the highest possible caliber. Another matter of deep concern 
to Texaco’s Chief Executive is the gradual diminution of 
individuality in both thought and action. 

“If we would have liberty at home we must devote 
ourselves to preserving it. If we would have friends abroad 
we must dedicate ourselves to winning them. In the present 
state of the world it is not enough to work for Texaco. We 
must work as well at our job of being good citizens.” 

Long is a trustee of the Presbyterian Hospital, New York, 
a board member of API, a director of Freeport Sulphur 
and of Equitable Life Assurance Society. 

In a ceremony held at The Hague in 1955, Mr. Long was 
presented with the Commander’s Cross of the Order of 
Orange Nassau. He received the honorary degree of Doctor 
of Laws from Boston College in 1957. 

Recently, Mr. Long acquired a farm near Richmond, 
Virginia. There he and his wife, Betty, spend long hours 
planning and overseeing the work to be done. When 
Texaco’s worldwide interests permit, Mr. and Mrs. Long 
find time for leisurely and pleasant weekends touring the 
Old Dominion. But even then, whenever a Texaco service 
station appears on the highway, the chairman of the board 
drops in for a friendly chat and penetrating appraisal of 
conditions on the “firing line.” For “Gus” Long, Texaco 
and the enjoyment of living are one and the same. 
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SECTION OF 
WIGGINS 
SAFETY SEAL 


TANK SHELL 


WEATHEN 
HOOD 


ONLY THE 


 WIGCINS ¢ 


FLOATING ROOF 
with SAFETY SEAL 


PUSHER SPRING 


PONTOON RIM 


PRODUCT LEVEL 
PRIMARY SEAL FABRIC 


LONG LIMBER SHOE 


GIVES YOU MAXIMUM PROTECTION 
AGAINST FIRE, PRODUCT LOSS AND 
COSTLY MAINTENANCE 


deterioration . . . much longer life than or- 


Look at these 9 points of superiority: dinery seals asswed 


1. Safety Seal exclusive design eliminates critical 
vapor spaces, does away with rim fires. 

2. Safety Seal eliminates losses from thermal 
breathing. 


8. No rust or scale can deposit in the seal loop. 


9. Safety Seal is easy to inspect, easy to maintain. 


3. No metal working parts ever touch the liquid. 

. Weather hood protects Safety Seal fabric from 
the elements. 

. Safety Seal makes tanks safe for highly vola- 
tile, highly flammable liquids. 

. Air-vapor volume less than 10% of conven- 
tional seals. 

. Safety Seal is specially compounded to resist 


A Floating Roof is only as good as its Seal. 


Wiggins Floating Roofs are in a class by them- 
selves .. . pay for themselves with the savings 
they provide. 


Call the nearest General American office, or 
write. You’ll find that here, as in so many fields, 
it pays to plan with General American. 


Plate and Welding Division 


GENERAL AMERICAN TRANSPORTATION 


Chicago 3, Illinois 


135 South LaSalle Street «¢ 


‘CORPORATION 


Offices in principal cities 
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THE CONFERENCE TABLE 


Creates Public Affairs Department 

The Ohio Oil Company is making public affairs a major 
management responsibility, Howard H. West, Ohio Oil di- 
rector and vice president, told South Bend (Indiana) busi- 
ness and professional men in a talk entitled “What Price 
Apathy.” 

In placing the company’s public affairs participation on 
a par with the producing and selling functions, West stated 
that a company’s civic responsibility goes further than 
running a successful business. It includes the encourage- 
ment of management and employees to be active in the 
political party of their choice and to keep them and the 
general public informed on public issues which affect the 
company. 

Ohio Oil recently established a public affairs department 
to carry out this function and to confer with and advise 
management on public affairs and to develop direct con- 
tacts with political officers and public officials 


*® Baloney is flattery so thick it cannot be true, and blarney is 
flattery so thin we like it. Bishop Fulton John Sheen 


Where Will Capital Come From? 


“The anticipated expansion in world oil trade within 10 
years will require proportionately great investments in pro 
duction, refining and marketing facilities. Although his 
torically, the oil industry has supplied almost 90 percent 
of its own investment needs from earnines and deprec tation 
indications are that outside sources of capital funds will 
he needed more extensively. Increasing costs and taxes will 
leave less money available for internal financing.” 

From “World Oil Trade and International 
Payments” by Bernard T. Stott 


How to Develop Managers 

Management has quietly evolved into a profession. By 
the nature of things, it is becoming professionalized from 
the very top to the very bottom, from the president to the 
lowest supervisor. And it is this professionalization, this 
coming of age, that lies at the root of the concern for ex 
ecutive-supervisory development that is sweeping through 
American business. Here is that ever-recurring constant that 
businessmen keep encountering when they set about ana- 
lyzing their managerial problems: The need to upgrade the 
caliber of managers at all levels and consequently the 
need for organized manager education and training; the 
need to impart to managers of all grades a professional 
concept of their jobs and help them acquire a set of pro- 
fessional ethics and disciplines.” 

So writes Willard E. Bennett, Cities Service Refining 
Corporation, in a new book “Manager Selection, Education 
and Training” (McGraw-Hill Book Company, Inc., 330 
W. 42nd Street, New York 36, New York. 210 pages 
Price, $6). He presents a program you can set up if you 
haven't organized your management development and he 
supplies some good methods of appraising what you do have 

His theory goes like this: 

Manager development is a process consisting of three 
essential components: Selection, intellectual conditioning, 
and supervised training. 

Selection is the initial determination as to whether leader- 
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ship and managerial ability is possessed; and the secondary 
and perhaps more important — determination of the 
degree to which such ability is possessed. 

Intellectual conditioning is education in the higher theory 
of the profession, in the entire body of knowledge which 
the management profession embraces. 

Supervised training is guided and directed application of 
this knowledge in practical events of daily occurrence. 

Mr. Bennett is Chairman of the Committee on Training. 
Division of Refining, American Petroleum Institute. 


A Hidden Tax 


Warner & Swasey published an ad recently with this text 


THIS HIDDEN TAX CAN KILL YOUR JOB, TOO 

This sly, hidden tax has already killed tens of thou- 
sands of jobs; yours may be next. It’s the 60% tax on 
corporations. You thought it was 52%? There's an- 
other 8% that is the most dangerous part of all to 
worker, pension funds, everyone. Here’s how it hits 

Of course a plant with old and older machinery can- 
not compete, cannot provide jobs — soon dies. So the 
government says to set aside depreciation, out of which 
to buy new machinery and so stay competitive. 

But the depreciation allowance isn’t big enough, 
so just to keep its head above water, the average plant 
has to add out of profit another 8% 

rhat’s just to stay even. 52% + 8% 60% and 
out of the remaining 40% must come money for 
growth and so more jobs, and money for owners or 
soon no one will invest in that company, and that 
means no jobs at all. 

Politicians think they're doing the popular thing to 
vote taxes. But if they didn’t vote for so many billions 
that destroy jobs, they wouldn't have to vote so many 
millions for relief. 


Not only is this type of ad worthy, we think it is also 
valuable. Advertising sound ideas needs willingness to spend 
effort and money in promoting an idea. Why can’t ideas be 
sold as effectively as products can? 


* A family is a unit composed not only of children, but of men, 
women, an occasional animal, and the common cold. 


Ogden Nash 


Big 3 Problems 
According to an American Management Association sur 
vey the three most pressing problems of managers are 
|. Lack of time. 
2. Difficulty in finding and training competent 
executives. 
Dealing with people. 
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Engineers Income Rose 

Median income for professional engineers rose to a 
record high of $10,000 in 1958. The figure is based on an 
analysis of 19,240 questionnaires returned by NSPE mem- 
bers for the fourth biennial “Professional Engineers’ In- 
come and Salary Survey” published by the National Society. 

Earnings were high at all levels, but gains generally were 
smaller than those recorded in the first three surveys. The 
median income is up 5 percent in the 1958 Survey compared 
with a 9 percent increase recorded in 1954 and a 12 per- 
cent hike in the 1956 Survey. 

Chemical engineers again reported the highest earnings 
with a median income of $11,170, an increase of $170 over 
the 1956 figures. Civil engineers remained on the bottom 
of the salary rung despite a jump in median income from 
$8750 to $9620. 


* Inspiration soon dies and is with difficulty reborn, but ingen- 
uity only sleeps and is easily awakened. —Leo Stein 


Middle East Merry-Go-Round 


William L. Ryan, AP specialist in foreign affairs, reports 
here to the AP LOG on some highlights of his trip to the 
Middle East. His impressions provide an interesting back- 
drop for oil and gas operations. 

We American correspondents have had it for a long time 
in the Middle East. Now it’s the Russians’ turn. They are 
getting confused. 

When Gamal Abdel Nasser started beating Communists 
on the head, Pravda’s correspondent in Cairo began to feel 
shunned by the same Egyptians who had been his bosom 
buddies. At a reception the Pravda man approached a 
British reporter, stuck out his hand and said morosely, 
“Hallo, fallow imperialeest!” 

The Russians are mixed up in Syria, too. The Syrians are 
taking those Soviet credits, allowing Russians to do survey- 
ing and ground work for various projects, and then calmly 
dealing the contracts to Western companies. At the same 
time, the Syrians are again discouraging contacts between 
foreigners and Syrian officials, aiming mostly, it seems, at 
keeping the Syrians from being too cozy with the Russians. 
The Russians are feeling it. At one recent function, a So- 
viet diplomat wandered from one Westerner to another, 
buttonholing each with the same question: “What's the 
matter with these people? One day, they're your friends; 
the next, they won't speak to you.” 

They're beginning to learn that you can please some Arabs 
all of the time, all Arabs some of the time, but never all 
Arabs all of the time. There is only one way to get along 
with an Arab: Agree with him. But if you agree with one, 
you enrage another. The Egyptians and Syrians are at Iraq's 
throat. The Iraqis are busy hating everybody. The Jor- 
danians are mad at the Syrians. The Sudanese are snapping 
at the Egyptians. The Egyptians are biting on the Tunisians 
This, as the Russians will learn, is Arab unity. 

It makes life tough for correspondents — and for diplo- 
mats. One Briton, an old hand in the Middle East, wistfully 
asked me, “Wouldn't it be nice if the Russians really took 
over this place? It would serve them right.” 

But most British hope nobody will rock the boat. Ap- 
parently, they so informed young King Hussein of Jordan 
When I interviewed him, he teed off mightily on Nasser: 
mad because Nasser’s propaganda against Hussein had 
cooled down. I saw the British ambassador the next night; 
he gave me a disapproving look and muttered, “Do you 
think that interview was really necessary?” 

I arrived in Syria just in time to hear myself blasted as 
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a troublemaker because of that same interview. In Cairo, 
at every other question I put to Nasser’s right-hand man, 
he snapped back, “Why don’t you ask the new Arab leader, 
Hussein?” 

Things were better in Iran. Persians can be puzzling, too, 
but they aren’t Arabs and they can be disarmingly charming. 
When I arrived in Tehran, one paper ran a picture of me 
with a caption about “the famous correspondent of the Asso- 
ciated Press who also advises President Eisenhower on 
foreign affairs.” 1 popped over to the paper to inquire where 
that bit of intelligence had been gleaned. “Oh,” said the 
editor grinning, “we just thought that would make it more 
interesting.” 

Then there was the case of Iran’s security chief and a 
story about the Kurds. I had filed a piece from Pasveh, quot- 
ing the local Khan on the flight of Sheik Rashid Lollan’s 
Kurdish tribe from Iraq. There had been fighting across 
the frontier between Rashid’s riflemen and followers of 
the Communist Kurdish leader, Sheik Mustafa Barazani 
Sheik Rashid said he had left 13 Barazani Kurds dead 
before crossing the frontier 

The story came back and local papers wanted to use it 
Next day I was told one called the security chief to ask if 
it was OK. “By all means,” the latter said, “but I have a 
suggestion. Where it says ‘13 dead,’ I suggest you add an 
other ‘1’.”” So under my by-line, there were 131 dead Bara- 
zani Kurds 


* You might as well fall flat on your face as lean over too tar 
backward James Thurber 


Recognition for Success 

“This was the way America was built up. The only way 
fo resume progress tS to assure people again that Govern 
ment will not interfere with their normal and reasonable 
efiorts to make a livine that Government will not take 
away from them the profit which they make; that reasonabl. 
success will receive the recognition it deserves The Late 


Senator Robt. Taft. 


Major Companies Sponsor Project 

Five major petroleum companies and a chemical manu- 
facturer are jointly sponsoring a large-scale linear pro 
gramming project to learn how to increase the companies 
production and distribution efficiency and minimize oper 
ating costs. C-E-I-R, Inc., research firm of Washington, D 
C. and Arlington, Virginia, is developing a Linear Pro 
gramming code for the IBM 709 and 7090 computers, and 
has obtained backing for the project from Texaco, Inc 
Gulf Oil Company, Shell Oil Company, Socony-Mobil Oil 
Company, Esso Research and Engineering Company, and 
Union Carbide Corporation 

Mathematicians and programmers will write the complex 
computer code that will enable the high-speed computers to 
simulate refinery operations, and to solve production and 
distribution problems. All six sponsoring companies will 
receive the L.P. code, which will consist of over 12,000 
computer instructions. C-E-I-R recently completed a simi 
lar code for the IBM 704 computer, also under the spon 
sorship of a number of petroleum companies 

The L.P program code will be designed to perfor n not 
only linear programming operations, but also automatic 
data-handling, data-editing and other auxiliary functions 
The whole repertoire of available operations will be com 
bined into one system, which will be contained on a single 
reel of magnetic tape with its own supervisory control and 
built-in updating features. 
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Total Demand to Rise 3.8% 


lotal petroleum demand during the three months, 
September through November, is expected to average about 
9,500,000 bbl per day, the Independent Petroleum Asso- 
ciation of America has estimated. Such a demand would 
be an increase of 350,000 bbl per day or 3.8 percent over 
the same months last year. It would ulso represent an in- 
crease of more than 650,000 bbl per day over the total 
demand of the last three months, May through July. 

In forecasting the total demand for the next three months, 
IPAA pointed out that the extent to which the steel strike 
will affect petroleum demand during the period cannot 
at this time be exactly measured. 

U. S. Bureau of Mines reports total petroleum demand 
in first half of 1959 was 6.2 percent higher than the 1958 
half. This averaged 9,273,000 bbl a day. 


Jersey Proposes Consolidation 

Standard Oil Company (New Jersey) and Humble Oil 
& Refining (98.27 percent owned by Jersey) propose to 
merge as the first step in a plan for the ultimate consoli- 
dation of all producing, refining, marketing and marine 
operations of Jersey affiliated companies in the United 
States. These companies include Carter Oil, Esso Standard, 
Humble, Oklahoma Oil Company and Pate Oil Company; 
with the exception of Humble all are 100 percent owned 
by Jersey. It 1s expected that a substantial improvement in 
effectiveness of operations will be achieved by such uni- 
fication which should be advantageous to the shareholders 
of both Jersey and Humble. 

It is anticipated that the stockholders of Humble would 
receive five shares of Jersey stock for each four shares 
of Humble stock held by them. 


Alaskan Bill Vetoed 


President Eisenhowe: vetoed a bill to raise the limit on 
oil and gas lease holdings in Alaska of one individual or 
corporation from 300,000 to 600,000 acres. 

Department of Interior wanted the 49th state partitioned 
into two areas, with a 300,000-acre limitation on each area 
instead of a general overall increase in acreage allowed 
each lessor. The veto may have the effect of slowing down 
operations. 


Another Suit Dismissed 

The petroleum industry seems to be a recurrent whipping 
boy for the U. S. Department of Justice. If court custs 
were allotted, some companies could afford another 
department. 

Recently the U. S. Court of Appeals has affirmed a 
lower court decision dismissing a government suit which 
sought to recover $66,021,257 in alleged overcharges in 
the sale of oil. 

The Government has charged Standard Oil Company 
of California, Texaco, and four of their jointly-owned sub- 
sidiaries over-charged for Middle East crude oil under the 
foreign aid program from September |, 1950, to August 
31, 1952. 


Imports Under Allocation 

Imports of crude and unfinished oil, finished petroleum 
products, and residual fuel oil totaled 1,441,509 bbl per 
day throughout the United States and Puerto Rico during 
the first allocation period under mandatory controls, the 
Department of the Interior announced. This figure does 
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not include 93,776 bbl per day of Canadian crude oil 
imported during June and exempt under Presidential 
Proclamation 3290. 

Captain Matthew V. Carson, Jr., administrator, reported 
that a total of 1,472,344 bbl per day had been licensed but 
authorized importers had not imported their full allow- 
ables by 30,835 bbl per day. 

Appeals by seven oil companies for larger import 
allocations were dismissed by the Oil Import Appeals Board 
in August. The board held that it lacks authority to grant 
the relief asked. 


Sets National Petroleum Council Meeting 

Walter S. Hallanan, chairman of the National Petroleum 
Council, called a meeting for October 20, in Washington, 
D. C. Chairman Hallanan noted that the important work 
of the Committee on National Emergency Oil and Gas 
Mobilization is moving toward completion and he antici- 
pates a final report at the meeting. In addition, progress 
reports are expected from the Committee on the Use of 
Radio and Radar, and the Committee on Petroleum Storage 
Facilities, 


Signal-Eastern States to Merge 

Signal Oil and Gas Company and Eastern States Petro- 
leum and Chemical Corporation will merge on the basis 
of one share of Signal Class A stock for 5 1/25 shares of 
Eastern States. Samuel B. Mosher will remain chairman 
of the board and chief executive officer, and Russell H. 
Green will continue as president. R. B. Kahle and R. N. 
Blaize, chairman and president of Eastern States, will be- 
come vice presidents and directors of Signal. 

Signal will acquire a complete 60,000 bbl per day refinery, 
a petrochemical plant and a research center in Houston, 
Texas; as well as deep-water marine terminals and an 
interest in the Rancho Pipeline, which extends from West 
Texas to Houston. 


Reds to Help Bolivia? 

Russia has offered the Bolivian government a long-term 
$6 million loan needed for continued operation of Bolivia's 
petroleum industry, it was reported in August. The offer 
followed failure of government efforts to obtain similar 
credits in the United States, oil officials said. The oil workers 
union started a publicity campaign to “‘save the oil 
industry.” 


Crude Oil Duties in the EEC 


According to reports from Paris, influential French 
circles support the introduction of a crude oil duty in the 
European Economic Community of Six, which includes the 
French Sahara with its recently discovered oil reserves. 
The EEC contract states crude oil is free of duty. An 
amendment of this provision will not be too easy. France 
is eager to protect the crude oil produced at home and in 
the Sahara from Arab competition. 


Merger Approved for Oil Unions 

Four unaffiliated unions of refinery and oilfield workers 
have voted to merge into the Independent Oil Workers 
Union. Vernon L. Brave of Wood River, Illinois, was 
named president of the new union, which claims 16,000 
members. 

[he new union will represent workers in Illinois, Indiana, 
Wisconsin, Michigan, Iowa, Kansas, Missouri, Wyoming, 
Texas and New Mexico. : 
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What pressure gauge 
for your 
particular need? 


The clear-cut economical answer to your specific 
gauge problem is right here in the Marsh line 
It is here because the Marsh line contains the 
world’s most complete range of gauges in the 
three broad brackets of gauge applications 


THE "MASTERGAUGE" GROUP... lor those ex- 
treme services that demand the ultimate in gauge 
precision, accuracy and stamina 


THE "QUALITY" GROUP.. also for tough condi- 
tions, but less severe than the conditions served 
by the “‘Mastergauge”’ Group 


THE "STANDARD" GROUP... for the general run 


ol pressure gauge services 


While these three brackets run a wide gamut of 
prices, the difference between them is not so 
much a matter of grade as a matter of kind and 
purpose. All gauges in all groups reflect Marsh 
precision and quality. Collectively they cover prac 


tically every conceivable gauge requirement 


The answer is in the catalog... but if you have a 
special problem let our engineering department 
work with you to select the most efficient, most 


economical solution to your problem 


MARSH INSTRUMENT COMPANY 
Division of Colorado Oil and Gas Corporation 
Dept. L, Skokie, Ill. 

Marsh Instrument & Valve Co., (Canada) Ltd., 
8407 103rd St., Edmonton, Alberta, Canada, 
Houston Branch Plant, 1121 Rothwell, St., 
Sect. 15, Houston, Texas 


MARSH 


“THE stangnv’ “> " 


@ : 
el 
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Trust Trial Begins January 18 

Trial of 29 major oil companies accused of price fixing 
will begin January 18 in U. S. District Court, Tulsa, Okla- 
homa. The court set December 15 as the deadline for gov- 
ernment attorneys to file pre-trial briefs and stipulated that 
the defendants must file answering briefs by January 11. 

The oil companies are accused of conspiring to raise 
prices of crude oil and automotive gasoline. It seems a 
little out-of-date since prices have been dropping in recent 
months. 


Tax Bites Harder 

James M. Patterson, director of public relations for 
American Oil Company, said in Georgia recently: “Right 
now — today — direct and indirect taxes add 14.4 cents 
to the price of every gallon of regular gasoline sold in this 
country. Taxes add more than 90 percent to the price.” 

Patterson said motorists now pay three cents per gallon 
in direct federal taxes, and that the average of state and 
local levies is another 6.12 cents per gallon. “In addition,” 
he said, “the National Industrial Conference Board has cal- 
culated that indirect taxes — income taxes, property taxes 
and the like — add still another 5.35 cents per gallon 
Average retail price for a gallon of regular gasoline is 30.44 
cents, but without the 14.46 cents in taxes it would cost 
only 16 cents a gallon.” 


Federal Gasoline Tax Up 1¢ 

The President signed a bill that raised Federal taxes on 
gasoline and diesel oil by 1 cent beginning October 1. This 
makes 4 cents a gallon for gasoline in addition to state tax. 
The increase is supposed to be in effect for 21 months, but 
the petroleum industry has seldom— if ever — seen taxes 
reduced on its products. The $3.5 billion collected will go 
into the Highway Fund. 

Conservative legislators thought the present increased 
expenditures were unnecessary and extravagant. Passage of 
the tax bill was a complete reversal of earlier sentiment, 
which seemed ready to deny request for a higher levy. 


Fifty-Fifty in Nigeria 

The Nigerian Federal Government and Shell-BP Petro- 
leum Development Company of Nigeria have signed a 
contractual agreement to share oil profits on a 50-50 basis. 


Financial Reports Mixed 

General American Oil Company's annual report for the 
year ending June 30 showed a 6 percent loss in net income 
in spite of an 8 percent increase in revenue. Lower net was 
due principally to the increase of approximately $1 million 
in charges for dry holes and abandonments, the result of 
the company’s increased drilling program, said President 
Gordon Simpson. 

R. L. Tollett, president of Cosden Petroleum, told the 
annual meeting that earnings for his company were some 
32 percent ahead of this time a year ago. The Cosden annual 
report for the company’s fiscal year ending April 30 showed 
a decline in net income of 13 percent and in revenues of 
4.2 percent. 

In a speech before the Security Analysts of San Francisco, 
M. E. Spaght, executive vice president of Shell Oil, said 
earnings for the full year should match those of 1957 and 
might reach a new high. 
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Husky Oil had a drop of 31 percent in earnings in 1959 
(fiscal year ends June 30). Oil and gas operations showed 
improvement but steel operations declined. 

George F. Getty II, president of Tidewater, said at a 
press conference that Tidewater expects to earn between 
$35 million and $42 million in 1959. 

British Petroleum announced net income of $842,819,600 


the same period a year ago. Earnings also were down, 
amounting to $65,690,000 against $72,615,000 for the first 
half of 1958. 

Royal-Dutch/Shell made good gains in the first six months 
of 1959. Earnings were up 16 percent over 1958. 


California Crude Prices Slide 

Posted prices on California and Four Corners crude have 
dropped from 5 to 50 cents a barrel. General Petroleum, 
Union of California, Standard of California, Richfield and 
Shell have announced reductions. 


Two Mergers Off 

Merger discussions between Tidewater and Skelly have 
been concluded, Tidewater President George F. Getty II 
announced. The continuing improvement in operating re- 
sults, the excellent net assets value indicated for Tidewater 
by merger discussions and by outside appraisers’ evaluations 
show that, in fairness to Tidewater stockholders, a merger 
under current market conditions is not advisable, Getty said. 

Augustus C. Long, chairman of Texaco Inc., and Wil- 
liam M. Keck, chairman of Superior Oil Company, an- 
nounced that, due to the opposition of the Department of 
Justice, plans for the merger of Texaco and Superior have 
been abandoned. The Antitrust Division of the Department 
of Justice stated it would begin injunction proceedings if 
the companies attempted to complete the merger. 


New Anti-Trust Suit 

Eight oil companies were named as defendants in an 
anti-trust suit brought by a group of independent tanker 
operators. The allegation was that the companies had con- 
spired to restrain trade and commerce by fixing tanker 
rates for transporting crude oil and products. Two of the 
companies, Sun Oil and Atlantic Refining Company, denied 
making any such agreement. 


Capital vs Labor Bout 

Why do labor leaders and “liberals” try to keep the 
interest rates down? The most effective way of slowing 
automation is for the cost of capital to rise. Right now com- 
petition between rising wages and rising interest rates is 
deciding the question of whether industries in many fields 
pay for more employees or for more equipment to reduce 
employment. 


Several Refiners Cut Runs 

Very high products inventories have caused several 
cut-backs in refining runs. Cities Service, Sunray, and Con- 
tinental Oil Company have all reduced runs. Others 
reported reductions were under consideration. 

In reducing D-X Sunray runs, President R. W. McDowell 
said “an alarming build-up in storage of finished products 
on the East and Gulf Coasts in the last few months had 
caused a general industry-wide over-supply.” 
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Good Wells Make Good News 


A Monthly Report on Wells That Are Now Worth More 








October, 1959 


Here are four recent examples of the many thousands of wells whose value 
has been increased with acid treatments performed by Dowell. 


® Hot Springs County, Wyoming (New Oil Well) This well was completed 
into two sections of the dolomitic Madison lime. Perforations were from 
4528 to 4558 feet, and from 4570 to 4584 feet. Since the lower section 
was more permeable, Dowell recommended acidizing it first and then 
plugging it off before acidizing the top zone. The bottom zone was 
treated with 750 gallons regular acid, tested at 16 boph, and tempo- 
rarily plugged with 30 gallons of Jelly Seal. Then the upper zone was 
acidized with 3000 gallons acid with a demulsifying agent added. After 
clean-up the well tested 32 boph. 








® McPherson County, Kansas (Water Injection Well) This well completed 
open hole into the Hunton lime would not take water at 500 psi. Dowell 
recommended a hot Stabilized Acid treatment using magnesium pellets as 
the heating agent. First, the zone was washed with 250 gallons of Mud 
Acid. Then 100 pounds of magnesium pellets were lubricated down tubing 
and filtered out on the formation face. 1000 gallons of Stabilized 
Acid were then injected slowly. One year later, the well was still 
taking more than 400 bwpd on vacuum. 














. San Juan County, Utah (0ld 0il Well) Production had declined to 200 
bopd. Pay was the highly soluble Paradox between 5407 and 5581 feet. 
Dowell recommended a special acid treatment designed to establish a 
large drainage area throughout the pay. 40,000 gallons of Retarded 
Acid were injected in four 10,000-gallon stages. A total of 378 per- 
foration ball sealers were used between stages. An injection rate of 
25 bpm was maintained. After clean-up, well tested 700 bopd. Six months 
later it still tested 700 bopd. 














® Cass County, East Texas (New 0il Well) The pay was a section of the 
Anhydrite between 6102 and 6111 feet. Potential was 80 bopd. Dowell 
recommended a three-stage treatment: First, 1000 gallons of acid with 
a silicate control agent added; then, 5000 gallons Retarded Acid with 
18 perforation ball sealers; finally, 5000 more gallons acid with sili- 
cate control agent plus five more ball sealers. After clean-up, well 
tested 250 bopd. 








Since well characteristics vary so widely, many operators find it pays to 
rely on Dowell'’s experience and engineering for the best possible results. 
For service or detailed information, contact the Dowell office or station 
nearest you. There are more than 165 locations in the United States, Canada, 
Venezuela and Argentina. Dowell, Tulsa 1, Oklahoma. 


Services for the oil industry 
DIVISION OF THE DOW CHEMICAL COMPANY 





(iss) Tiger Brand — 


America’s No. 1 Wire Rope 


gives most ton-miles 
at Cactus Drilling 


Mr. Jerry Holt, tool pusher for Cactus Drilling 
Corporation, San Angelo, Texas, says, ““About 
90% of the lines I’ve used in my work have 
been USS Tiger Brand. The reason— Tiger Brand 
gives us more ton-miles. We know. We keep 
accurate ton-mile records. And Tiger Brand 
doesn’t have to be babied.”’ 

Tiger Brand Rotary Line gives such good 
service because it’s made from tough, strong 
Monitor Steel. The rope is designed with the 
best combination of flexibility, wear resistance 
and fatigue resistance for rugged oil-field use. 
You can get it from leading supply stores 
throughout the oil fields. 

For our new catalog and a ton-mile calculator, 
write American Steel & Wire, Dept. 9275, 614 
Superior Avenue, N.W., Cleveland 13, Ohio. 


Why Tiger Brand is your best buy 


1. It is made by a company that maintains the most com 
plete wire rope research and manufacturing facilities in the 
steel industry. 

2. itis designed by one of the country's most capable stafts 
of wire rope engineers. It is serviced by thoroughly experi- 
enced field representatives always ready with their assistance 
3. Every type of Tiger Brand Wire Rope is designed jor 
specific application. You get the right rope for the job. 

4. It is made by one company, U.S. Steel, and every step of 
production, from ore to finished product, is carefully con- 
trolled and supervised to guarantee one high standard of 
quality. 

5. Tiger Brand Wire Rope is manufactured by the largest 
single wire rope producer in the country 


USS and Tiger Brand are registered trademarks 


7,500 feet of 14" Tiger Brand Wire Rope on Cactus Drilling Corporation rig near 
Odessa, Texas. Tiger Brand is used for its long service life and freedom from trouble 


4 Cutting back the wire rope every 1200 to 1400 ton-miles is considered good, safe practice 
Cuts are made at regular intervals, avoiding an excessive accumulation of ton-miles 
between cuts. Length of each cut is 87 feet as best suiting rig conditions. 


American Steel & Wire 
Division of 
United States Steel 


an Francisco, Pacitic Coast Distributors 


ompany. Distributors Abros 
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Sipe hus Cnyhes ty Aorleerg 


This compact, automatically-controlled Nordberg 2650 bhp four-cycle 
diesel engine furnishes all power for the Vicksburg, Michigan station of the 
Wolverine Pipe Line Company’s 16” products pipe line. The engine drives a 


centrifugal pump through a speed increasing gear and flexible coupling. 


NORDBERG MANUFACTURING COM PANY 
MILWAUKEE 1, WISCONSIN 





RUNNING SCARED ---= 


or the Advantages of Insecurity 


Industry is always looking for a man to whom it can pay more money 


...he’s the self-starter who seeks responsibility instead of security 


Everett P. Partridge 


WHEN YOU TALK to a prospective employer or even a 
man you've just met, he asks, “What are you?” 

What they mean, of course, is “Have you completed a 
certain curriculum which will lead people to think of you 
as a chemical engineer, a mechanical or an electrical engi- 
neer or a chemist or a nuclear physicist?” 

A much more significant question is, “What are you trying 
to become?” This is important, because all your life you 
keep on becoming 

In doing this, you will have to struggle against a particu- 
larly serious handicap. I don’t mean a recession in business, 
for the economists’ graphs for the future all zoom upward 
By 1965 we shall have 25 million more people, $100 mil- 
lion more gross national product, 115 million more kilowatts 
than we had in 1955, 

Your real income is slightly more than twice what an 
engineer got 25 or 30 years ago 

You need take no thought for the future, for you are 
protected by 


1. Medical, surgical and hospitalization insurance 
2. Unemployment insurance 

Severance pay 

Profit-sharing 

Pension 
6. Social Security 


You have it made. Why worry about anything? 

This is a truly serious handicap. | think you go farther 
and have more fun if you run scared. 

By running scared I don’t mean a state of panic. I do 
mean a state of mind which keeps saying to others of your 
own performance, “I should have thought of that,” instead 
of “Well, you didn’t tell me to.” 

If you do accept responsibility, inevitably you feel the 
weight of it on your mind. You worry about making the 
right decision; you wonder afterwards if you did. You feel 
uncomfortable 

Nobody likes to be uncomfortable. So the majority of 
men, including, unfortunately, some who call themselves 
engineers, OF geologists or scientists, seek security rather 
than responsibility. Their ideal job is one where everything 
that goes well is obviously a result of their good work, but 
everything that goes wrong ts the fault of someone else 
an incompetent boss or a stupid assistant 

Perhaps you have seen the early stages of this mental 


disease already in some fellow worker or even — perish the 
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thought — in yourself. Whose responsibility was it that you 
didn’t prepare that last project right the first time? Was it 
actually the fault of the boss...or of your assistant who 
failed to do the math as you think you told him to? Or could 
it just possibly have been your own shying away from the 
responsibility of disciplining your own mind to work at 
the problem till it met your approval as well as your boss’s? 

When I was a student chemical engineer at Syracuse 
University, one of the courses required in the senior year 
was economics. It was taught by a professor from the Col- 
iege of Business Administration who came over to the 
College of Applied Science on Monday, Wednesday and 
Friday at 10 a.m. for an hour that he must have dreaded 

As engineers we were proud of our carefully nurtured 
cult of uncouthness. We also looked down on Business Ad- 
ministration because that was where all the boys who flunked 
out of engineering went. So we had the usual unthinking 
undergraduate fun with this utterly humorless professor of 
economics 

One item was the fictitious student we registered under a 


The Author 

Dr. Everett P. Partridge joined 
Hall Laboratories in 1935 as 
Director of Research after a dis- 
tinguished career as Detroit 
Edison Fellow at the University 
of Michigan, supervising engi- 
neer with the Bureau of Mines 
specializing in boiler water 
embrittlement problems, and 
associate editor of “Industry and 
Engineering Chemistry.” He is 
universally recognized as one of 
the world’s foremost authorities on industrial water prob 
lems. In addition to serving on numerous committees of the 
4SME, ASTM and NACE, Dr. Partridge received the 1955 
Max Hecht Award of the ASTM for outstanding service in 
the study of water as an engineering material. He also 
delivered the 1957 Marburg Lecture (Water Your Most 
Important Raw Material) before the American Society for 
Testing Materials 

4 chemical engineering graduate of Syracuse University 
Dr. Partridge was named Director of Hall Laboratories in 
1950. That same year he was elected to the Board of 
Directors of the parent Company, Hagan Chemicals & 
Controls, Inc 
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NE W~! ROCKWELL-Nordstrom VALVES 


WITH SPECIAL CORROSION RESISTANT COATINGS 


Here are two important new additions to the 
Rockwell-Nordstrom line of corrosion resisting lub- 
ricated plug valves. Rockwell-Nordstrom valves are 
now available with the following special coatings to 
make them fully corrosion resistant in many refining 
and chemical plant services: 

KANIGEN COATING®); a chemical method of 
applying a 90°7-92°;, nickel—8‘;-10°;, phosphorous 
coating to iron or steel valves. The internal-external 
coating of Kanigen assures the corrosion resistance of 
nickel and stainless steel on most corrosive services. 

K-51 COATING®); a halogenated ether polymer 
applied by the patented Whirlclad Process on 
inner and outer surfaces of standard valves. With 


merican Transportation Corporation 


qd Applied by General 


(2) (3) K-51 Penton and Whiriclad are patented by National Polymer, Inc 


ROCKWELL- Nordstrom VALVES 


another fine product by 


ROCKWELL 


K-51 coating, iron and steel valves become excep- 
tionally resistant to attack by most acids, caustics, 
brines, inorganic solvents and many organic solvents. 

Send for complete details on how the new 
Rockwell-Nordstrom coated valves can help you 
solve your corrosive flow control problems. Get the 
facts, too, on special weld-coat “hard faced” valves 
and more than 300 patterns in special metals such 
as bronze, nickel, Monel, Ni-Resist, Stainless and 
many others. 

Rockwell Manufacturing Co., Pittsburgh 8, Pa 
Canadian Valve Licensee: Peacock Brothers Ltd. 


SEND FOR COMPLETE DETAILS 


Rockwell Manufacturing Company 
Pittsburgh 8, Pa. 


Please send complete details on new coated valves. 


Please send complete details on all Rockwell-Nordstrom 
valves for corrosive services. 
Please have your Rockwell field engineer call. 


Nome Tithe 
Compony 
Address 


City: 





name I wish | could remember. Anyway, every time the 
solemn professor called the roll, there was laughter. After 
some five weeks during which we used all the usual ruses 
to report our imaginary classmate present — in the infirm- 
ary with sleeping sickness, or on his honeymoon — the pro- 
fessor realized that he had been taken. He stormed down to 
the Dean, shouted that he had never been so insulted in 
his life and refused ever to teach that course in economics 
again. 

We barely cared. What did economics have to do with 
engineering anyway? We rather congratulated ourselves on 
having eliminated a dusty nuisance from our solid 8 a.m. to 
5 p.m. schedule. I suspect, however, that my classmates 
have had to study economics quite a bit over the 30 years 
since. 

I have a responsibility right here that I want to fulfill 
ii I fail, | could say, “Well, after all, what can you expect 
of engineers today? They have been spoiled by lack of 
discipline. They just don’t give a damn.” 

What I actually should say to myself would be something 
like this, “Partridge, why didn’t you get across to those 
people? Perhaps you weren't using their language. Perhaps 
you couldn't get inside their minds.” 

Phat attitude might well be considered by some managers 
who take their own responsibilities too lightly. Like eco- 
nomics, we've had to learn communications, too. 

Because | feared I might not be tuned to the proper 
wave length for reception by you, | asked men in our 
training course for field engineering services to sit down 
with me one afternoon some weeks ago. They suggested 
several little messages I might transmit. They say that: 


You can’t just quit when you feel like it. 


You can’t depend on your co-worker or assistant to 
carry you through some problem on which you are 
stuck. 


Everything isn’t in the books. 
Don’t expect things to happen overnight. 


A training program isn’t just a necessary evil to be 
gotten over as quickly and painlessly as possible. It 
goes on and on and on. 


You don’t have to compensate for your inferiority 
complex by telling the boss what to do and how to 
do it. 


No shortage of engineers guarantees a good, continu- 
ing job with a future. 


8. You have to assume responsibility. 


How much can be expected of an engineer is illustrated 
by the experience of a man, now retired, who worked for 
many years for one of the large steel mills in the Pittsburgh 
area. As a young engineer in the utilities department, he 
was made responsible for all plant water. Full of vim, he 
checked the entire complicated distribution system, dis- 
covering, to his horror, that if one pump taking water from 
the river went out of service, the entire plant operation must 
inevitably be shut down. He convinced his boss and his 
boss's boss and so on all the way up the line to the president 
of the company that a second big pump should be pur- 
chased, But the president took a long look at the cost and 
said, “No.” Not many months later the critical pump failed 
The mill shut down. 

The young engineer was promptly called to the president's 
office to explain why the water supply had failed. As tact- 
fully as he could, he pointed out that he had warned against 
the precarious dependence on one pump, had even argued 
with the president himself for the purchase of a spare, and 
could therefore scarcely be blamed for the catastrophe 
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Running scared doesn't mean getting ulcers at 30 


“Yes, you can,” roared the president, “If we needed that 
eXtra pump, it was your job to convince me!” 

When I stated in my thesis that you go farther and have 
more fun if you run scared than if you feel secure, | meant 
both points. Let’s consider why you go farther. 

Here is an equation attributed to Dan McQuaid, who 
calls himself the cowboy engineer: 

V=A-S 

In words this reads: “The Value of any position is equal 
to the Ability of the individual to produce, minus Super- 
vision.” 

Strangely enough, industry is always looking for men 
to whom it can pay more money. Such men must have a 
value for A—S that causes them to stand out from their 
fellows. Sometimes an individual who does not have ex- 
ceptional ability to produce goes ahead of an inherently 
more able man simply because the average fellow is a 
self-starter who runs scared, while the more able fellow 
requires so much supervision that he is actually less valuable 

Do you know what happens then, even in some cases 
after the supervisor or manager has carefully explained the 
whole situation? The inherently more able man who has 
been by-passed goes around muttering under his breath 
about eager beavers who spend all their time trying to make 
themselves look good to the boss! 

My second point was that it is more fun to run scared 
than to feel secure. Let’s not interpret that as a plea that 
you develop ulcers at 30. But if you feel responsible, you 
will feel that you really count for something. That is a way 
that most of us human beings need to feel. 

If you feel responsible, it helps to fix your thoughts on 
the thing for which you are responsible, which makes for 
mental health. The man who shuns responsibility easily gets 
to thinking about himself more and more, so that he enjoys 
life less and less. 

It has always seemed to me that there was an impressive 
psychological truth behind the Biblical statement that, “He 
who loses his life shall gain it.” | would paraphrase this as 

He who loses himself so completely in living that he iden- 
tities himself with what he is trying to accomplish, really 
lives.” 

This can be a satisfaction for as long as you work in 
your profession. So let me urge that you never utter the 
famous phrase, “Let George do it,” unless your name is 
xe * 


George 
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Complete product iden- 
tification and data on 
label attached to carton 
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4d Va Handling and inventory costs are 
held to a minimum with Vogt 
modular packaged forged steel 
M AT t R | A L fittings, flanges, and unions. The 
small cartons, of restricted weight, 
are appreciated by the distributor 
HAWN DLING and user alike for their easy 
handling and the protection given 

E re re) N re) KA Y the products against damage. 
The label attached to each carton 
completely describes and pictures 
| Easy Inventory the product and gives the quan- 
tity, size, end type, pressure, and 


Identification catalog number. 


Vogt modular designed cartons 2 Easy Handling Write for Folder PF-1 for com- 

bd added heating ot storage ‘ plete data on quantities and 

: Space economies, dimensions 3 Protection Against weights of the items as pac kaged 
ase tn multiples of 3 inches. : Damage in various sizes of cartons, 


Address De pt 24A-FRI 


HENRY VOGT MACHINE CO. 
P.O. Box 1918 Louisville 1, Ky. 


New York, Chicoge, Clevelond, Delles, Comden, N.J., 
SALES OFFICES St. Levis. Chorleston, W.Ve., Cincinnoti 


RMAT 
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Automatic read-out . 














Control room at Milliken power station, pictured here, shows three 
Teletype Model 28 Receive-Only Page Printers in foreground with 
contro! panel of Bailey Metrotype Information System. (Inset shows a 
sprocket-fed continvous-type log sheet used in Teletype Page Printers.) 


Teletype equipment 
monitors and records power station performance 


Robert Darke, Systems Division Manager, Bailey 


New Model 28 Teletype Page Printers and Tape 
Punch equipment provide a continuous, dependable 
data processing facility for evaluating power station per- 
formance. This Teletype communication equipment is 
part of a Bailey Meter Company Metrotype” Informa 
tion System installed recently at the Milliken power 
station of the New York State Electric & Gas Corpo- 
ration, near Ithaca, New York 

This installation consists of two data systems: 


1. A Monitoring System that continuously scans a 
total of 282 variables—temperatures of fan, motor and 
pump bearings; pressures of water and oil pumps, etc. 
Whenever readings exceed prescribed limits, system 
immediately reads and prints complete digital data of 
off-normal operation. In addition, complete readings 
are printed hourly. 


2. A Performance System that scans 66 points once 
every hour, measures generator output, main steam 
flow, feedwater flow, temperatures, etc. All factors re- 
quired to evaluate the station’s performance are logged 
on the Teletype Printers. A Teletype Tape Punch also 
produces a perforated tape for IDP. 
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Meter, says, ‘Teletype equipment was chosen for this 
installation because of its flexibility and proven reli- 
ability. Design is simple and trouble-free, and the units 
are manufactured specifically for round-the-clock rather 
than intermittent service.” 

Teletype equipment will handle data for virtually 
any purpose in any industry. Signals may be serial or 
multi-wire. Signal medium may be local electrical cir- 
cuit, telegraph or telephone circuit, or radio. 

Why not find out how Teletype equipment can fit into 
your systems plan? Please write: Teletype Corporation, 
Dept. 90-K, 4100 Fullerton Ave., Chicago 39, Illinois. 


TELETYPE 


CORPORATION 


sussioiary or Western Electric Company we 
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It is a far cry from this catalog, published 
34 years ago, to our latest catalog, recently 


released. Today's Gasoline includes models 


to meet every need and condition within the 
capacity range of the pumps. Today's Gaso 
Pumps embody metals and design principles 
unknown in 1925. 


DISTRIBUTORS: 


Farmington, N.M Gaso Pump & Burner Mfq Co 
Shreveport, La W.L. Somner Co 

Odessa, Texas W.L. Somner Co 

Brookhaven, Miss W. tL. Somner C 

Tinsley, Miss W.L. Somner Cc 

Hobbs, N.M W. tL. Somner Co 

Houston, Texas Texas Pump & Compressor Company 
Wichita Falis, Texas -Pump Engineering Cc 
Evansville, indiana -Hague Equipment Co |. In 
Long Beach, Calif Power Pumps, Inc 

Casper, Wyoming -Lufkin Foundry & Machine ¢ 
Edmonton. Alberta, Canada Lufkin Machine Co Ltd 
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But the story told in the fore- 

word —a story of leadership and how 

it is maintained —is as true today as when 
it was first presented, 34 years ago. 


Have you a copy of our latest catalog? If 
not, we'll be happy to send you one 


GASO PUMP & BURNER MFG. CO., 901 EAST FIRST ST., TULSA, OKLA 
EXPORT OFFICE: EMPIRE STATE BUILDING, NEW YORK, NEW YORK 


GASO PUMPS 


for every oil industry need 


44th Anniversary of Gaso Leadership 
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Converts propylen 
and butylenes to 
high-grade gasolines 


This is another UOP process designed to help the 
refiner realize his greatest potential. Catalytic 
Condensation converts the propylene and 
butylene portions of refinery gas into high 
grade motor gasolines, by contact with UOP 
Solid Phosphoric Acid catalyst. Polymerization 
may be controlled to yield products which, on 
hydrogenation, produce saturated gasolines of 
high octane number. 


Catalytic Condensation also offers an effi- 
cient means for producing specialty polymers 
of light olefins, for which there is a rapidly 


growing market for chemical use. For example, 
propylene can be polymerized to products rich 
in Ce, Cs, or Cr olefins, which are useful as 
raw materials for producing detergents and 
alcohols. The process may also be used to react 
ethylene and propylene with benzene to form, 
respectively, ethylbenzene for the production 
of styrene, and cumene for use in manufactur- 
ing acetone and phenol. 


This is but one of many refining and petro- 
chemical processes available from UOP. Write 
for process brochure and detailed information. 


UNIVERSAL OIL PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S.A. 
@ More Than Forty Years Of Leadership In Petroleum Refining Technology 


FOR FURTHER 
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HOW TO BE A MANAGER 











Don’t Overlook Lateral Changes 


William H. Montgomery 


“The materials of action are variable, but the use we 


make of them should 


BUSINESS, UNLIKE GEOMETRY, has an axiom that a straight 
line is not always the shortest distance between two points 
In physical terms, the shortest distance between any two 
company operations may be a straight line. But the line 
of job assignments and promotions in the career of the 
engineer who rises to become company president may 
follow a devious, zigzag route. The engineer may travel 
half way around the world and back, hold a variety of 
posts, and take part in a wide range of activities in the 
course of his career. But the very job changes he makes 
may speed his progress. 

A man of ability can rise to management levels in a 
company more quickly if he is willing to move from one 
job to another than if he is determined to stick to one kind 
of work, one specialty, and if he looks for advancement 
only in a straight-line series of promotions. Thus, no man 
should overlook the possibility, during his business career, 
of making a move “sideways” — switching from one po- 
sition to another at about the same level. 

Very few persons ever move from one job to another at 
exactly the same level. Most moves involve an increase in 
responsibilities, or at least a change in responsibilities, for 
the individual concerned. They may also involve an increase 
in salary even though the individual's job title does not 
change. Therefore the definition of lateral change may be 
understood to include all types of moves within a company 
that are not clearly and definitely promotions or demotions 

In the career of any individual, a lateral change can occur 
if the individual moves from one company to another, or 
from one industry to another. However, such changes 
usually occur on a strictly personal basis. The motivations 
and the effects of such changes are as varied as the facets 
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be constant.” — Epictetus 





Tacking is an old sailing method of going south on an east wind 
A straight line is not always the most reliable route 


of human personality. They fall outside the scope of oper- 
ations of any particular company. Possibilities are unlimited 
Therefore the present article will not attempt to go into 
such questions but will rather be concerned with the 
changes that occur and can occur within one business organ- 
ization or within one company. 


TAKE BROADER JOBS 


Almost every person starting out in business starts in 
a Specialized job. For instance, a man may start in a refinery, 
in an oil field, in a service station, or in a sales office 
Thereafter, the opportunities made available to him to 
progress will be governed largely by his ability to get away 
from his specialty, to learn about other specialties, and, 
chiefly, to show that he is capable of taking successively 
broader and broader assignments 

If it is true that each job as one moves up the ladder ts 
broader than at each level of the ladder below, then a 
management decision to promote a man will depend upon 
management's evaluation as to whether he can handle 
the broader responsibility of a higher position or whether 
the best he can do is a satisfactory job at his present level 

Thus it is incumbent upon an individual, in seeking ad 
vancement, to demonstrate that he can handle a higher level 
assignment. Basically, all that a management can do ts to 
create opportunities for an individual to develop himself. 

As the headline states at the beginning of this series of 
articles: “You can't develop executives you can only 
help executives develop themselves.” It seems unfortunate 
that an individual, all too often, fails to realize that to win 
advancement requires some initiative on his part 

The question of how a man can best take the initiative 
in advancing his career is somew hat delicate. For example 
if a man spends all his time showing that he can do another 
fellow’s job better than the other fellow, he may not get 
very far. He may make enemies and create obstacles in 
his own path 

On the other hand, if an individual can show an interest 
in another fellow’s job without trying to prove that he 
can do the job better himself, it may be helpful to his 
career. If a man takes the initiative wisely, if he shows that 
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Consider the marigold, adaptable to 
being moved, hardy in almost any spot. 


he is not merely satisfied with his present job, if he per- 
forms well on his present job and indicates the desire for 
broader work and broader responsibilities, then manage- 
ment will tend to create new opportunities for the man. 

New opportunities, of course, are not always promotions, 
although they may make possible and speed future pro- 
motions. A company management does not take as much 
of a gamble in offering a man a lateral transfer as in 
promoting him to a higher level. Therefore, it seems logical 
that there can be more opportunities for lateral transfers 
than for promotions. 

There are many types of lateral transfers. One is a 
lateral transfer on a temporary basis. 

For example, Socony Mobil Oil Company needed a 
man with a good practical background, a few years ago, 
to conduct a study of all types of compensation for sales 
men. The industrial sales manager in Wisconsin was well 
qualified. He was offered the opportunity as a temporary 
detached assignment. He was transferred to company 
headquarters at New York for six months. 

When he got into the new project, in studying the jobs 
of industrial salesmen and of other salesmen in the oil 
industry, he had a chance to meet many executives. Man- 
agement had an opportunity to see how this man worked, 
to see how his mind functioned. Later on, when there was 
an opening for a qualified executive to head the company’s 
lubricating department, he got the appointment. 

It is hard to pin this appointment back specifically to 
the temporary assignment or “lateral transfer,” but there 
is no doubt that it was effective in his favor. 


JOB ROTATION USEFUL 

Another type of lateral transfer in business occurs in 
job rotation. Many companies believe in this strongly. It 
is usually a distinct effort on management's part to give an 
individual broader assignments. The Consolidated Edison 
Company of New York, for example, has an executive 
training program sometimes dubbed the “merry-go- 
round” — and described as “a systematic program of mov- 
ing and interchanging executive or high-ranking supervisory 
employees from one job to another, where practicable 
throughout the organization for suitable periods of time.” 

Con-Ed has found that this program has value in helping 
supervisors acquire an understanding of problems of de- 
partments other than their own. 

Socony Mobil has an executive training program which 
provides for transfer of individuals from one type of 
activity to another. But the company does not always prac- 
tice job rotation in the sense of transferring men from one 
post to another in a regular or pre-arranged sequence. Each 
job assignment is made on an individual basis. Many of 
these are promotions rather than lateral transfers. 

To illustrate the effect of lateral transfers in broadening 
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4 man’s experience, and the relationship of such transfers 
to promotions, a concrete example of one man’s career 
may be helpful. About 25 years ago, a young man started 
out with Socony Mobil in the New York area as a service 
station salesman. He did well and was promoted several 
times, becoming in due course retail manager in charge 
of service stations for the New York City Division. From 
this post he was transferred to the retail merchandising 
department at company headquarters, as manager of the 
department's accessories and specialties division. 

Then he moved to a quite different type of activity, be- 
coming manager of the company’s household specialties 
department. Several years later, he accepted a lateral transfer 
to Pontiac, Michigan, as district sales manager. In three 
years’ time, he was promoted to division manager at Detroit. 
After about two years in this post, he accepted another 
lateral transfer, becoming division manager at Kansas City. 

This was another move planned by management to give 
the man broader experience. The marketing division at 
Detroit was concerned primarily with urban business. The 
division at Kansas City — whose territory stretches from 
Tennessee to the Rocky Mountains — is concerned with 
a rather different type of business. Once again, a lateral 
transfer helped this man gain experience which made pos- 
sible his further progress. He was promoted two years ago 
from Kansas City to the post of vice president and director 
of marketing of an affiliated company. 

Let me cite two more examples by way of illustration. 

In 1930, a young man who had just received his master’s 
degree in chemical engineering from Massachusetts Insti- 
tute of Technology, went to work in Socony Mobil’s 
Brooklyn laboratories. He rose through successive posts 
to become manager of his department in 1938. He was 
transferred to company headquarters in 1943 as acting 
assistant general manager of laboratories. 

The following year he was transferred to Paulsboro, 
New Jersey, to head the company’s research and develop- 
ment laboratory. In 1947 he returned to company head- 
quarters as manager of the lubricating department. 

In 1951 he became general manager of domestic 
marketing. He was elected to the board of directors in 1955, 
and given responsibility for many activities outside the 
United States. Today he continues as a director and is 
senior vice president in charge of planning. 

Another young man who has both a BS degree in chem- 
istry and a law degree, joined Socony Mobil in 1937. He 
became patent agent and patent attorney for the company. 
During World War II he was on loan to the Office of Pe- 
troleum Coordinator and Petroleum Administration for 
War. He served after the war as executive vice president 
of the Houdry Process Corporation, returning to Socony 
Mobil in 1948 as manager of the company’s process pro- 
motion division. In 1956 he was elected vice president and 
director (later president) of Mobil Overseas Oil Company. 

Today he is a director of Socony Mobil and senior vice 
president in charge of research and engineering. 

You will note in the above examples, a number of lateral 
transfers which broadened the individual's experience and 
led to future promotions. 

In any company there are some lateral transfers which 
are actually promotions. In Socony Mobil, for example, a 
laboratory chemist at one plant was transferred to another 
newly-constructed plant in the same capacity. The man’s 
job title was not changed. The type of activity was similar. 
But his responsibility was greatly broadened. He made a 
lateral transfer in one sense. But his new assignment — to 
get laboratory operations started at the new plant — gave 
him the responsibility for developing an organization and 
starting a whole new operation that did not exist previously. 

When an individual makes any job change, including a 
lateral change, he may wish to consider the possibility that 
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certain positions can give an individual broader experience 
than others. For example, if a man gets into comptroller’s 
activity or into employee relations, his job may cut across 
the whole breadth of management's responsibilities. This 
would also be true for an attorney in a company’s law de- 
partment, although a man would have to have specific 
education, a law degree, to qualify in that case. 

There are some negative aspects to consider in any 
lateral change, or in any job change. A person takes a 
chance in making any move. Let us assume a man has done 
well on his old job. Management knows this. When he 
moves to a new job, he may be a little uneasy, feeling that 
he may not be able to handle the new job. But this is one 
of the risks a man has to take if he has set his goal on 
moving up the management ladder, and proper confidence 
in his abilities will soon calm that uneasy feeling. 

When a man transfers from one location to another, 
especially if it is a permanent transfer, he may have to make 
some financial sacrifices —— even though a company may 
provide for the cost of his moving and other expenses in- 
cidental to his transfer. He may have to pull up his roots, 
take his children out of school, and sell his home in order 
to accept a new assignment. 

But a willingness to take some inconvenience or hardship 
may help a man’s career. It creates a feeling in the mind of 
company management that the man really wants to get 
ahead and is willing to take whatever inconveniences are 
necessary to do so. 

If a man makes a lateral change, he may have to make 
more sacrifices than if he wins a promotion. It may be 
that a salary increase will help to offset some of the in- 
convenience a man may have in changing jobs. But if a man 
has a chance to make a lateral transfer, he should weigh 
the opportunity carefully before rejecting it. The transfer 
may help him to earn promotion in the future. Rejection 
of the transfer may slow his progress. 

The basic question, of course, is the question of what 
an individual seeks. If he seeks advancement and promotion, 
the incidental difficulties or hardships in connection with a 
change of jobs need not stand in his way. If a man has 
the ability of a successful manager in any specialized field, 
he need not fear to make a change to a job in a different 
field. Specialized knowledge, whether knowledge of oper- 
ating techniques, language or any kind of factual material, 
can be acquired far more easily than the knowledge of 
people, the ability to organize, direct, and inspire people; 
the wisdom, judgment, stability, and creativity required 
of a successful manager. 

A manager must be a versatile man. The higher he goes 
in a business organization the more versatile he must be- 
come. Although this article is part of a series on “How to 
be a Manager,” there are many other responsible positions 
in industry that may be of a more specialized or technical 
nature. It seems to me that most of what I have said here 
is equally applicable in those situations.* 

It is not surprising that executives are able to move from 
one area of responsibility to another and achieve successful 
results. They must be able to do so. And this is true at 
almost every level of management within a company. 

The days of one-man rule in business, the days of the 
single strong men who ran whole business empires, are 
gone the way of the kerosine lamp and the steam locomotive. 
Modern business organizations are run by teams of man- 
agement. And the members of the team can and must be 
able to play in different positions. 

The top executives in any modern business organization 


*EDITOR’S NOTE: We agree with Mr. Montgomery's view 
here. We have said that “How to be a Manager” is for all our 
readers and many are specialists. Each one — unless he’s an 
ivory-tower scientist who has a real ivory tower — needs man 
agement qualities to advance his work 
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If everyone puts in salt, your stew will suffer. Be able to bring 
what the situation needs with broadened experience 


are men of varying backgrounds. In an oil company, these 
executives, taken as a group, will bring together a wide 
variety of experience in producing, refining, marketing, 
and many other operations. But the very differences of 
their experience will enable the group to take a broad 
point of view and to make policy decisions in the light of 
the overall interest of a company. They will focus all dif- 
ferent points of view into one coherent policy that is most 
effective and profitable for the organization as a whole. 

Thus, the individual coming up through the ranks needs 
all the broadening experience he can get. It is almost obvi- 
ous that lateral transfers are one important way in which 
any individual can broaden his knowledge and skill. They 
can lead him to greater opportunities which can be of benefit 
both to himself and to his company 


Give Yourself This Review 

1. Why should you consider making a lateral change of 
jobs if the change does not represent promotion or 
advancement? 
How can a manager benefit by switching from one 
type of activity to another? 
What can be learned or gained by making a lateral 
change? 
What management factors remain the same and 
what factors change when an individual changes jobs? 
What different types of lateral changes are available? 
Can an individual precipitate such a change, or are 
new opportunities for an individual the sole responsi- 
bility of management? 
What negative aspects should be considered in mak- 
ing lateral changes? How do they balance out against 
positive aspects? 
Is it wise to reject offers of lateral change and wait 
only for promotions? 
Are there more possibilities for lateral changes than 
for promotions? If so, why? 


Suggest You Read These... 

Dooher, M. Joseph, and Vivienne Marquis, ed., The 
Development of Executive Talent, American Manage 
ment Association, New York, 1952 

Dooher, M. Joseph, and Elizabeth Marting, ed., Se- 
lection of Management Personnel, vol. 1, American 
Management Association, New York, 1957 


Holden, Paul E., Lounsbury S. Fish, and Hubert I 
Smith, Top-Management Organization and Control 
Stanford University Press, Stanford University, Cali- 
fornia, 194] 
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SUSPENSE! 


... HISTORY OF THE PETROLEUM INDUSTRY 


History of an industry for 100 years is recorded in all kinds of 


books since the first oil well. If you want to learn something 


about your business here are some good volumes to read. 


PHE CENTENNIAL of the petroleum 
industry has brought a flurry of new 
book on a century of glorious, turbu- 
lent years. Three of the histories re- 
cently released were written by women 
Ruth Sheldon Knowles in The Greatest 
Gamblers pours forth her intimate 
knowledge of the thrilling epic of 
American oil exploration. She goes 
from the Drake well in 1859 to the out- 
look for oil in the fuels of the future 
Easy to read and highly entertaining. 
Mrs. Knowles has produced a happy 
history of absorbing personal stories 
linked together by the persistent 
search for oil. (McGraw-Hill, 1959.) 

Since The Greatest Gamblers was 
published this spring the book has gone 
into its third reprinting, which is a good 
gage of its popularity. 

The Great Oildorado is a delightful, 
gossipy story of the first oil rush in 
Pennsylvania from 1859 to 1880. The 
author, Hildegard Dolson, grew up in 
Franklin, Pennsylvania, 20 miles from 
the first oil well. She was weaned on 
juicy stories about the early oil boom 
and she has recalled most of them, One 
is the story of John Wilkes Booth, who 
was associated in the oil business before 
he assassinated President Lincoln. If 
he had only hit oil on his lease that 
tragedy might have been averted. (Ran- 
dom House, 1959.) 


Good Novel on Spindletop 
There have been many novels with a 
background of petroleum operations, 
but none that have caught and held the 
popular imagination. The last novel, 
Fever in the Earth, by William A. 
Owens (G. P. Putnam’s Sons, 1958) is 
built into events following Spindletop. 
The hero's trials give a more vivid pic- 
ture of the industry of that time than 
any non-fiction we've encountered. 
Owens, a native Texan who teaches 


Miss Adams is Management Editor 
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writing courses at Columbia Univer- 
sity, has been collecting on tape the 
stories of oldtimers for the Oral History 
of Texas Oil Pioneers. He has made 
good use of his research in this novel. 

One of the most read non-fiction 
books on the oil industry also concerns 
this era. Spindletop, by James A. Clark 
and Michel T. Halbouty, is a vital, 
searching account of what is some- 
times referred to as the birth of the 
modern petroleum industry. (Random 
House, 1952.) 

For the younger set there is Black 
Gold at Titusville, by Lavinia Dobler, 
whose young hero worked on the Drake 
well. Miss Dobler is writing an excel- 
lent series on early day industries 
pointed to the pre-business-world gang. 
One of her novels had the Junior 
Achievement Program as a_ back- 
ground. (Dodd, Mead & Company, 
1959.) 

The adventurous story of Charles N. 
Gould was appropriately published this 
year. He died a decade ago, but he left 
behind him a legend of early geology 
and a manuscript Covered Wagon Ge- 
ologist which told of a half century of 


OIL HUNT. Ruth Sheldon Knowles 
has collected many wildly exciting 
episodes in the search for oil in 
her book, ‘The Greatest Gamblers.’ 


geological study in the Mid Continent 
Gould, who was a teacher at Oklahoma 
University, organized and directed the 
geological survey of the state. Known 
as Mr, Geology, his students are high 
among the great geologists of the South- 
west. (University of Oklahoma Press, 
1959.) 

The first volume of the long awaited 
American Petroleum Institute spon- 
sored history made its appearance this 
year on August 27, the 100th anniver- 
sary of the American oil industry. The 
Age of Illumination, title of this first 
of two volumes, covers the 40 years 
from 1859 to 1899. Written by Harold 
F. Williamson and Arnold R. Daum, of 
Northwestern University Department 
of Economics, the meticulously detailed 
account is essentially an economics his- 
tory 870 pages of dates and events 
and influence of the early oil industry 
on life in the United States. This 
scholarly volume will serve as a fine 
reference. (Northwestern University 
Press, 1959.) 


Older Works Recommended 

Not all the sagas of the petroleum 
industry were written this year, of 
course. We'll always be indebted to 
many writers and publishers for bring- 
ing us understanding and pride in our 
industry. 

The Great Wildcatter, by Sam Mal- 
lison, is an invaluable reference that 
has been used in later books. The story 
of Michael L. Benedum, an active 
wildcatter, who died recently, is the 
story of the industry made immeasur- 
ably more exciting because it is told 
from the viewpoint of one who played 
a leading role in oil history. 

W. J. Connelly, who was for 50 years 
Harry Sinclair’s right-hand man, wrote 
from long experience, The Oil Business 
As I Saw It. Connelly has provided one 
of the very few autobiographies of oil- 
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men and his matter-of-fact style is too 
infrequently used in industry stories. 

Since we could not publish a com- 
plete historical bibliography for the oil 
industry, we decided to inquire of li- 
brarians and others what they thought 
were the best books to read to gain a 
background of the industry. We re- 
ceived a wide variety of comments. 
Hardly any two people agreed on any 
one book. But several agreed there was 
as yet no really comprehensive history 
of the industry. 

Romance of American Petroleum 
and Gas edited by A. R. Crum and 
published in 1911, was recommended 
by W. S. Downey, Socony Mobil Oil 
Company. The book covers the period 
between 1859 through 1911, and the 
editor’s aim was “to preserve the truth 
and to record the romance of our in- 
dustry and the human factors that made 
its history.” Many of the legends we 
find in present day books on the history 
of the petroleum industry may be 
checked here for accuracy, Downey 
comments. Perhaps not too surprising. 
many of these legends now stated as 
fact are just pretty tales 


Max Ball’s Book Still Good 

Luther Williams, of Sunray Mid- 
Continent Oil Company, asked at a 
Petroleum Club round-table what was 
considered the best history, and they 
came up with Max Ball’s This Fasci- 
nating Oil Business which is probably 
better for informative, educational, 
library and school-college reading than 
some specialty books. (Published in 
1940 by Bobbs-Merrill.) It’s a mixture 
of how, why, and where the industry 
operates, and it is used as a standard 
reference volume although much of the 
material is out-dated. We were one of 
the many to suggest to Max Ball before 
his death that he bring out a revised 
edition of his book. 

Also, Luther Williams adds, if he 
had just one bit of informal reading 
to do during the centennial year “I just 
might settle for the current Centennial 
Issue of the American Petroleum Insti- 
tute Quarterly. It’s almost a short 
course about the entire oil business.” 

Phillips Petroleum Company re- 
ported that their group did not seem 
to have one favorite book on the in- 
dustry as a whole. On a regional basis, 
however, Charles E. Cummings said his 
favorite was the late Dr. Carl Coke 
Rister’s Oil! Titan of the Southwest, a 
University of Oklahoma Press _ publi- 
cation in 1949. He found it to be an 
accurate and interesting story of oil 
and its place in the economic and social 
development of that part of the country 

Richard D, Mayse, senior research 
librarian, Continental Oil Company, 
also suggested Rister’s book. “As the 
title implies,” he states, “this book is 
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BOOKS TO READ 


The oldtimers are disappearing 
and tales of the creation of the 
U. S. petroleum industry must 
come secondhand. These are 
some of the choice records of the 
industry’s history 


The Age of Illumination 
Williamson and Daum 

The Amazing Petroleum 
Industry 
Vladimir A. Kalichevsky 

Beginnings of the Petro- 
leum Industry 


Paul H. Giddens 
Black Bonanza 
Welty and Taylor 
Done in Oil 
D. D. Leven 
Fever in the Earth 
William A. Owens 
Flowing Gold 
J.J. Flaherty 
The Geology of the Earth 
Eli Bowen 
The Great Oildorado 
Hildegard Dolson 
The Great Wildeatter 
Sam Mallison 
The Greatest Gamblers 
Ruth Sheldon Knowles 
The Oil Business as IT Saw It 
W. J. Connelly 
The Oil Century 
Joseph Stanley Clark 
Oil! Titan of the Southwest 
Carl Coke Rister 
Oil Well Driller 
Charles A. Whiteshot 


Romance of American Petro- 
leum and Gas 
A. R. Crum 

The Rise of American Oil 
Leonard M. Fanning 


Spindletop 
Clark and Halbouty 


Study in Power 
Allan Nevins 

Texas Oil and Gas Since 
1543 
C. A. Warner 

This Fascinating Oil Indus- 
try 


Max Ball 
Three Stars for the Colonel 
James A. Clark 
Valley of Oil 
Harry Botsford 
The Wildeatters 
Samuel W. Tait 








on the history of the Southwest and the 
development of oil throughout this large 
territory from 1866 through World War 
II. The book covers the discoveries and 
developments in the oil fields of the 
Southwest in a detailed manner, giving 
dates, names, land descriptions, types 
of drilling rigs and other information 
concerned with the development of the 
oil industry. It is a must for anyone in 
terested in the history of oil.” 


Documentary History 

Choice of Paul S. Allen, librarian 
Standard Oil Company (New Jersey) 
is The Beginnings of the Petroleum In- 
dustry, sources and bibliography, pub 
lished by Pennsylvania Historical Com 
mission in 1941, by Paul Henry Gid 
dens. The book has first-hand descrip 
tions of the early days of the industry 
by the most important participants, and 
says Allen, “The contemporary account 
of the events in the oil region during 
the first years of the industry are more 
interesting and fascinating than any of 
the later books that frequently use them 
as sources.’ 

Sinclair Oil Corporation's librarian 
J. G. Raymond, recommends Pennsyl 
vania Petroleum 1750-1872; a Docu 
mentary History, compiled and edited 
by Paul H. Giddens and published by 
the Pennsylvania Historical and Mus 
eum Commission in 1947. He says that 
the book's particular interest is due to 
the fact that it is a compilation of con 
temporary documents such as letters 
interviews, newspaper accounts, etc 
thus recapturing the flavor and spirit 
of those early days 

These two seem to be similar, al 
though we do not have copies of them 
One of our favorites is along this line 
and by the same author Early Days 
of Oil, published by Princeton Univer 
sity Press, 1948 

Mrs. M. D. Minard, librarian, Shell 
Oil Company, recommends Eli Bowen's 
Coal Oil and Coal or The Geology of 
the Earth, published in 1865 at Phila 
delphia by T B. P. Peterson and 
Brothers. The author's ideas, Mrs. Min 
ard says, are original and in some in- 
stances way ahead of his time 

Arnold Daum, one of the authors 
of The Age of Illumination, introduced 
Mrs. Minard to the Eli Bowen book 
as a possible source of a quotation that 
took her a year and a half to locate. It 
finally turned up in Hildegard Dol 
son’s book in a slightly different form 
The story was that a Crawford County 
preacher, meeting Drake on the street 
said “Don’t you know that you're inter 
fering with the Almighty Creator of the 
universe. He put that oil in the bowels 
of the earth to heat the fires of hell 
Would you thwart the Almighty and 
let sinners go unpunished”? 

Selection of Anne A. Zilvitis, of 
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WROTE OIL HISTORY. Harold F. William- 
son (left) and Arnold R. Daum of the Depart- 
ment of Economics at Northwestern University 
are co-authors of “The Age of Iilumination” — 
the first of a two-volume history of the 
American petroleum industry. Written under the 
sponsorship of the American Petroleum Insti 
tute, the 870-page book was released in con 
junction with the industry's 100th anniversary 
August 27, 1959 


Standard Oil Company (Ohio), is what 
is known now as John D. Rockefeller, 
by Allan Nevins. It was first published 
in two volumes as Study in Power but 
has now been condensed into a single 
volume. (Scribner, first published 
1940.) 


Praises Photographic Book 

Richard O'Brien, Champlin Oil and 
Refining Company, could not limit his 
selection to one book. He mentions The 
Oilmen, a photographic story by 
Thomas Hollyman, (Rinehart and 
Company, Inc., 1952.) Shell Oil helped 
with the photographs. O’Brien con- 
sidered this an excellent overall view of 
the oil industry, presenting it most 
graphically for laymen. It is not, 
however, a history. He also adds Three 
Stars for the Colonel, the biography of 
Colonel Ernest O. Thompson, written 
by James A. Clark. (Random House, 
1954.) 

Ruth Sheldon Knowles’ book is the 
recommendation of Miss Irma Eunice 
Olson, librarian and publications editor 
of Standard Oil Company (Indiana). 
Speaking of The Greatest Gamblers, 
Miss Olson said “After I had read it I 
felt as if I had looked long and pene- 
tratingly at a photograph made by a 
cameraman who took pains to keep the 
background of a scene, though distant, 
as sharply in focus as the foreground. 
I feel that neither the past nor present 
is blurred or overemphasized in this 
well told story of exploration for oil.” 

Writes Mrs. Esther S. Johnston, li- 
brarian for Tidewater Oil Company, 
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“I would suggest for reading on the 
history of the petroleum industry The 
Rise of American Oil by Leonard M. 
Fanning. (Harper Bros., 1936.) “The 
author was formerly associated with 
the American Petroleum Institute,” she 
continued, “and I think the facts and 
figures used by him would be more 
accurate than some of the more popular 
books written on this subject.” 

“The oil centennial has provided 
impetus for an impressive amount of 
writing on the industry's background,” 
says Helen Mary Pyle, librarian, Sun 
Oil Company. She nominates the Der- 
rick Hand-Book of Petroleum as one 
history of the industry which everyone 
should read, This is a complete chrono- 
logical and statistical review of petro- 
leum developments from 1859 to 1898, 
published by Derrick Publishing Com- 
pany in 1898. Says Miss Pyle, “Admit- 
ted that its format makes continuous 
reading difficult and that its index leaves 
much to be desired, the Handbook, 
nevertheless, recreates the times as only 
true source material can.” 


Company Histories Valuable 

Some excellent books of the industry 
are principally histories of petroleum 
companies. Elizabeth A. Watson, staff 
geologist in charge of exploration de- 
partment library, Union Oil Company 
of California, recommends Black 
Bonanza, by Earl M. Welty and Frank 
J. Taylor. (McGraw-Hill, second edi- 
tion, 1958.) She says, “I recommend 
this book because it brings history to 
life by telling the story of Union Oil of 
California and its contribution to the 
expanding West in a manner that is inti- 
mate, dramatic, and enlightening.” 

Paul H. Giddens wrote the history 
of Standard Oil (Indiana) with “Oil 
Pioneer of the Middle West” as sub- 
title. (Appleton-Century-Crofts, 1956.) 
Kendall Beaton’s Enterprise in Oil is 
a “History of Shell in the United 
States.” 

Another of these company histories 
is Adventures in Oil, by Henry Long- 
hurst, the story of the British Petroleum 
Company on its 50th anniversary. 
(Sidgwick and Jackson, London, 
1959.) This volume has the distinction 
of a foreword by Sir Winston Churchill. 

After we began this article we had 
a release from Harvard University stat- 
ing that Professor Walter Rundell has 
prepared a usable, annotated listing of 
all important volumes dealing with the 
history of the American oil industry. 
This bibliography, the first of its kind, 
describes 128 items, ranging from ear- 
liest accounts to those published this 
summer. The bibliography will be pub- 
lished in Business History Review and 
reprints are available at $1 if orders are 
received early. 

Dorothy F. Garretson, writing in Our 


Sun (Sun Oil Company magazine) adds 
these books to suggestions given here: 

The Golden Flood, Herbert Asbury. 
(A. A. Knopf, 1942.) A history of 
America’s first oil field. 

The Amazing Petroleum Industry, by 
Vladimir Anatole Kalichevsky. Historic 
development of oil technology for the 
layman. (Reinhold, 1943.) 

The Wildcatters, by Samuel W. Tait. 
An informal history of oil-hunting in 
America. (Princeton University Press, 
1946.) 

We'd like to add: J. J. Flaherty’s 
Flowing Gold: The Romance of Oil, 
(Lippincott, 1957); D. D. Leven’s 
Done in Oil, (The Ranger Press, 1942); 
and Joseph Stanley Clark’s The Oil 
Century, (University of Oklahoma 
Press, 1958); C. A. Warner’s Texas Oil 
and Gas Since 1543, (Gulf Publishing 
Company, 1939); Sam Mim’s Oil Is 
Where You Find It, (Marshall Jones 
Company, 1940). 


is Writing Dull? 

In his review of The Greatest Gamb- 
lers, (which he regards as superior) 
Stanley Walker said in The New York 
Herald Tribune: 

“Petroleum, for all its importance, 
and notwithstanding the fascinating 
aspects of its history, for some reason 
has been the subject of some of the most 
unreadable books ever written. The 
cow business, or whaling, or hunting 
big game — these are duck soup for 
the writer. But the writer on oil usually 
gets mired in a sticky maze of technical 
details, economic explanations, geologi- 
cal abracadabra, and soon the reader 
is lost.” 

This attitude puzzled us at first but 
we decided those in the industry are 
probably not good judges of what 
interests the layman. 

Most books recommended here are 
about as non-technical as you can get. 
We think The Age of Illumination is 
slow reading, but it is invaluable as a 
complete and authoritative reference. 
On the other hand we consider Oil Well 
Driller, written and published by 
Charles Austin Whiteshot in 1905, a 
fascinating study but mainly because 
of early methods described. Like a 
number of volumes discussed here, Oil 
Well Driller is out of print but can be 
found in some libraries. 

This is mainly a check on high spots 
of petroleum industry history. After 
this quick survey, however, we agree 
with the statement of several librarians 
— the collection of petroleum histori- 
cal books is not very comprehensive. 
One reason is economic. Unless sub- 
sidized, such books may not pay out. 
We need more incentives for good 
authors. Our industry will be remem- 
bered by the way it is portrayed in 
words. *“** 
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We’re Working While Rome Burns 


TWO GOOD WEAPONS TO USE IN FIGHTING FOR MEN'S MINDS: (1) TAKE TIME OUT TO 
THINK AND (2) APPEAL TO THE NOBLE IN MAN — NOT TO HIS NARROW, SELFISH SIDE 


J.Q.du Pont 


“WE’RE WORKING WHILE ROME 
burns!” If any of you suspect there 
is a catch in this title, you're right. If 
any of you expect to hear yourselves 
and your fellow American business 
people “patted on the back” for your 
fabulous production and other material 
accomplishments, you're wrong. 

Just as there is honor and reward 
and respect for material effort and ac- 
complishment, so also is there a 
dangerous pitfall. And this pitfall is 
dangerous precisely because we are 
working so hard. I would like to remind 
you that working while Rome burns 
sometimes can be worse than fiddling 
while Rome burns. 

“Fiddling,” in this sense, is a pastime 
or diversion. It’s easy to drop such 
“fiddling” and run to a fire. It’s easy to 
stop “whittling a stick” to assist in 
some true and general emergency. But, 
when you are working, ah! that’s a 
different story, indeed! 

There is an almost complete absorb- 
ing power about good urgent work that 
makes us deaf to“the call for supper,” 
that makes us blind to the “handwriting 
on our wall.” 

There are exceptions, of course! I’m 
not so stupid as to contend that Ameri- 
can business is entirely asleep to the 
threat of final despotism either here or 
abroad. Indeed, as one whose job it is 
to travel endlessly and read much, in 
this present awful battle for men’s 
minds, I'm happy to report that great 
strides have been and are being made 
by American business and professional 
men in taking up the torch of liberty. 

But, and here’s my first pitch, I sub- 
mit that far too many leaders of 
American business are dangerously 
engrossed, yes, almost hypnotized by 
this passionate reality called work. 

“Rome,” our “Rome,” is burning! 
These great and good, and once so 
boldly free, United States of ours are 
burning; burning with the challenge of 
World Communism and the threat of 


Mr. du Pont, Public Relations Department, 
E. I. du Pont de Nemours and Company, Wil- 
mington, Delaware, delivered an address by this 
title to New York Desk and Derrick Club. This 
is a condensation. 


GENERAL SECTION, October, 1959 


a world war. But this is not “news.” 
The point is, what do we do about it? 

What do most of us do when we 
hear the fire alarm of freedom ringing? 
Do we drop part of our work and grab 
for the fire hose of faith and ideals 
without which world slavery cannot 
be checked and then defeated? 

No! You see, we're working not 
fiddling! And so, we simply press 
down harder on the throttles of pro- 
duction and sales as only Americans 
(I hope) can press those pedals. And in 
our absorption many of us in business 
and the professions turn a deaf ear to 
the national social, economic, and 
political “fire alarm.” 

And then there’s another reason, if 
we are honest with ourselves. Many of 
us simply don’t quite know how to step 
into this bigger field or battle for men’s 
minds that we've got in America to- 
day. And so, as an escape from reality, 
paradoxical as this may sound, we turn 
back quickly to still more work, still 
more production of real goods! It sort 
of salves our consciences, I guess, to be 
doing something, making things we 
can see and feel in this confusing roar 
of thoughts and ideas and words that 
swirls about us these days. 

We should, we must, take time off, 
each of us from this utterly important 
thing called “work” to do another 
equally important thing called “think.” 
We must think about this fire of World 
Communism and figure how to defeat 
it. And don’t think that you can work 
and think at one and the same time! 

I believe many more of us Ameri- 
can business and professional men 
must take time off from our good work 
to think about this problem of Com- 
munism and despotism. Then, having 
thought and thought deeply, we must 
devote a generous portion of our wak- 
ing hours, and energy, to fighting the 
battle for men’s minds today. 

Some of us can speak, “pass the 
ammunition,” to the four corners of the 
land. Some of us can write speeches, 
plays, radio and television scripts and 
some of us, who can’t do these things, 
can contribute by seeing to it that the 


truly effective writers and speakers on 
our side are handled wisely and utilized 
to the hilt, not wasted on “deaf” or 
snobbish ears. 

But better still than any of these 
special efforts, we can all of us revise 
and improve our behavior, our actions, 
in the light of our deeper thinking. lt 
is our actions, and what we are as 
business men, that will be our salva 
tion or our defeat and destruction 
Never forget, the man in the “house” 
(he used to be called the man in the 
street before television) is almost al 
ways a man of reaction, not action 
Therefore, if we act decently, fairly, 
humbly, nobly, then this all-important 
“average man” will react favorably to 
us, to business and to management 
Then, and only then, will he listen to 
our story. But if we do not behave, if 
we do not act properly, nobly, he will 
react against us and all, or most, of our 
public relations investment and effort 
is “right down the drain.” 


MY SECOND OBSERVATION is 
that far too many of those business and 
professional men who do make the 
clear-cut decision to help fight the 
slow, hot fire of regimentation and 
slavery, make a very serious blunder 
right off the bat. And here it is: We 
start some kind of an advertising pro 
gram or public relations effort. And we 
appeal almost solely to the selfish side 
the material side, of those we would 
hold and those we would win over to 
“our side.” 

Consider these brave 
programs and efforts of free enterprise 
See if you don’t agree that far too 
many are still slanted to appeal only 
to the selfish side of their audience 
Listen to a few examples 


well-meant 


1. Free enterprise has given you the 
highest standard of livine the world 
has ever known! 

2. You, Mr. Average 
have more bathtubs, more radios, tele 
visions, etc., than 72 Russians 


{ merican, 


3. Our way of life provides you and 
yours with more pay and more leisure 
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“CONTAINERIZE” Waste and Rubbish 
in FIRE-PROOF...WIND-PROOF 
rr ene Containers 


ec . - 
df Cs wae ee CONTAINERIZE 


. (~~ . 
an 


in 
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RUBBISH 


om: 


4" 


LIQUIDS 


One-Man Waste and Rubbish Collection 


System Cuts Costs...Reduces Fire Hazards America’s 
Unsightly trash heaps, open drums and knocked-over trash Most Efficient 


cans let rubbish scatter and blow . . . they constitute a fire 
hazard that the petroleum industry cannot afford. That’s why 5 stem of 
leading processors and refineries keep premises spotless by y 

“Containerizing” waste as it accumulates. Big, clean Containers, 


placed at points of accumulation, provide temporary, enclosed Refuse Storage 


storage for all types of waste. One man, driving a truck- 


mounted Dempster-Dumpster, picks up the filled Containers, and Removal 


hauls, dumps and returns them on a planned shuttle schedule. 
Savings are obvious . . . the System generally pays for itself in 
less than 18 months. 
Mfd. by 


WRITE TODAY FOR FREE MANUAL, DEMPSTER BROTHERS 
“How to Cut Disposal Costs” 


Dept. PE-10, DEMPSTER BROTHERS, Knoxville 17, Tenn. 


“Containerized” waste hauled 
is picked up... 








.. and dumped 
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BEAIRD-INGERSOLL-RAND Packaged Compressor Plant 








PACKAGED COMPRESSORS 
STORE WINTER'S RESERVE 
GAS SUPPLY FOR ST. LOUIS hree Be d-lngersoll-Rand 660 hy 


16 MiMictd 


1 radiator 


inf) — THE J. B. BEAIRD COMPANY, INC. 


Shreveport, Louisiana 


PACKAGED 
COMPRESSOR PLANTS 


SHREVEPORTI Lo SI \ e fay, 
Ml ' j e 
«. ¢ f ( j j 


BEAIRD INTERNATIONAL, INC. 
SHREVEPORT, LOUISIANA «© 5 On 





anti-stalling 
anti-rust 


GULF 


Your customers have 

sure protection against 

carburetor icing when 

you stall-proof your 

gasoline with Gulf Agent 

178. For more than four years, 

this additive has proved itself in mil- 
lions of cars and billions of miles of 
service. Gulf Agent 178 is easy to use, 
because it is readily soluble in all 
petroleum products and blends easily 
at temperatures from minus 30° to plus 
140° F. It is insoluble in water and can 
be used in conventional 

gasoline transfer systems 

with no danger of loss from 

water leaching. Gulf Agent 

178is inexpensive, too. Only 

10 to 15 pounds are required 

per thousand barrels of 
gasoline. No expensive 

storage space is required, 

since quantities are so 

small. Lastly, Gulf Agent 

178 gives you an extra ben- 

efit by providing corrosion 
protection at no extra cost. 

Rust prevention lengthens 

the life of distribution and 

storage facilities all the way 

from refinery to customer. 

Gulf Agent 178 can make 

your gasoline a better, more 

saleable product. Let us 

show you how. Write or 

phone Petrochemicals 
Department Sales Office, 

Gulf Oil Corp 360 Lexing- 

ton Ave. New York 17,N.Y 


Quality Chemicals from Petroleum 
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W-K-M 
Through-Conduit 
Gate Valves (ASA 
Catalog 300 


ACF Lubricated 
Plug Valves 
Semi-Steel 
Catalog 400 

Steel 

Catalog 1100 


5915 


Aj, W-K-M Through-Condvit 


Gate Valves for Oil 
Field Service 
Catalog 200 


W -K-M's 
Pressure Sealing 
Gate Valves (ASA 

penne. 1200 


ACF 
Non-lubricated 
Ball Valves 
Catalog 1000 


a I —- 


‘Your supply store 


stocks ‘em for you’ 
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W-EKM. and QCf: Valves 


Whatever your valve requirements, your nearby oil field supplier can 


them. He stocks all standard models and sizes of W-K-M and ACF 
valves for production, pipeline and general service. He can obtain W-K-M 


technical assistance and expedite special orders for you 


Next time and every time — you need valves, order W-K-M and ACI 


from your supply store. You'll get the best performance you've ever had 


PRODUCTS OF W-K-M’s Creative Engineering 


WRITE FOR CATALOGS LISTED 


DIVISION OF ee 
INCORPORATED 


P.O BOX 2117. HOUSTON, TEXAS 





DANGEROUS 
nO} I) 210) Ba) 5 (0) 
THEIR COLORS” — 


with 
this new 
temperature 
indicating 


paint 


CURTISS-WRIGHT 


/* - P ,” 


A 


DOUPOVS 


Now, an easy-to-see and /asting change in color marks dangerously 
overheated areas in pressure vessels and other equipment pro- 
tected by Curtiss-Wright DetectoTemp heat-indicating paint. 
Brushed or sprayed on like ordinary paint, DetectoTemp provides 
accurate measurement within +9° F. in ranges from 104° F. to 
2912°F. Some of the 40 different paints in the DetectoTemp family 
show one color change, others change up to four times as temper- 
atures rise. An outstanding advantage of DetectoTemp paints is 
that the color change either lasts for many hours or is permanent, 
leaving a record that can be seen after cooling. 

Providing faster, more economical data than instruments, Detecto- 
Temp can be used on large or small surfaces, stationary or moving 
of almost any type... metal, glass, brick, ceramic or insulating 
material. DetectoTemp is packaged dry and can be stored for 
long periods without affecting its usefulness; it requires only 
mixing with alcohol before application. 

Ask your supply house for DetectoTemp or write to: 


*A trodemark of Curtiss-Wright Corporation 


PRINCETON DIVISION 


CURTISS-WRIGHT (© 


lone} 2.20). 7 Bale), | PRINCETON, N.J 


A central source for 
Non-Destructive Testing Equipment 


GAMMA - X-RAY - ULTRASONIC 
THERMOMETRIC 
Application studies and training 


In Canada contact CANADIAN CURTISS- WRIGHT LIMITED, 1980 SHERBROOKE STREET WEST, MONTREAL, P.Q., CANADA 
In countries other than U.S.A. and Canada contact 
EXPORT DIVISION, CURTISS-WRIGHT CORPORATION, 50 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK 


if 12 FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER ERV 


4. Free enterprise means more 
things, more happiness for you! 


Don’t get me wrong. I realize full 
well the selfish side of man, (I like my 
bathtub and TV too!) The selfish side 
of all of us, is undeniable. 

But, there is another side to man, 
to all of us, and it is the unselfish, the 
noble. Don’t ever underrate it! Don’t 
ever think it exists only in a few places. 
Those who do are either fools, or blind 
snobs! 

Thomas Carlyle put it this way: “It 
is not to taste sweet things but to do 
noble and true things .. . that even the 
poorest son of Adam dimly longs.” 

Winston Churchill! Was he not 
shrewdly, and almost totally, banking 
on this badly neglected truth when he 
promised Britain nothing but “blood 
and toil and sweat and tears?” 


LET US THEN NOT DENY our- 
selves, deny our great cause, this almost 
miraculous factor in our present crisis! 
Business, I’m happy to report, has 
matured and grown in wisdom and 
consideration for others. Let’s not, 
then, continue to appeal so lopsidedly 
to the selfish in our public audience 

Putting this all another way, and at 
the hazard of your misunderstanding 
me, we’ve been doing only half of our 
job. We've been talking and writing en- 
tirely too much about our standard of 
living and not thinking nearly enough 
about our very real problem of dying! 
As a great minister recently said, “We 
have been ‘majoring in the minors.’!” 

Quickly to sum up, I feel “We're 
Working While Rome Burns.” Not all 
of us in business and the professions 
but far too many, are so engrossed with 
the challenge and thrill of doing things, 
making things, and selling things that 
we fail to realize how close, how wide- 
spread, and hot is the fire of slavery. 

Second, I fear that much, far too 
much, of our story, “the story of busi- 
ness enterprise,” is slanted to appeal 
chiefly to the selfish, the material side, 
of our listeners. I know the importance 
of television sets, bathtubs, and auto- 
mobiles. Nonetheless, if we are honest 
with ourselves, we know that it is not 
for such things that men will die. But 
men will die for things so deep within 
themselves that they cannot even put 
them in words 

Add them up, and they come down 
to the concept of human freedom, the 
freedom of the individual. It is the 
noblest concept by which any govern- 
ment has ever sought to rule 

Finally, let’s do this, not for our- 
selves, but for our children here and 
for all mankind over there, especially 
for those sad people who, through their 
complacency, have lost the freedom 
which we still... thank God... have 
here. x*** 
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FROM HOUSTON: direct to Europe, Africa, the Near, Middle and Far East. 
FROM MIAMI: direct to South America. Daily service. FROM MONTREAL: direct 
to Europe, Africa, the Near, Middle and Far East. FROM NEW YORK: direct 
to all Europe and beyond; also to Curacao, Aruba and South America. 
IMPORTANT: Your cargo receive rapid ground handling. Awkward shapes 
easily accommodated. FOR PASSENGER SERVICE: Call your Travel Agent or KLM 
office. For cargo service: Contact your Cargo Agent, Forwarder or KLM office. 


KLM ROYAL DUTCH AIRLINES - 609 FIFTH AVENUE~ NEW YORK17, N.Y. 
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PIPELINE 
TO 

THE 
WORLD'S 
OIL 
CENTERS 


CARGO 

OR 
PASSENGER, 
IT’S 

KLM 

“THE 
OILMAN’S 
AIRLINE!” 


30 YEARS 
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CATERPILLAR’'S 


PROJECT 


Power shift control is mounted to the left of the operator. One 
selector lever eliminates gearshift, forward-reverse and flywheel 
clutch levers. The safety lever prevents accidental transmission en- 
gagement. The selector lever moves in a ‘‘U” path to various 
positions. To the left are three reverse speeds. To the right, three 


OFF FOR YOU AGAIN* 


NEW CAT 
TRANSMISSION FOR THE NO. 


~ 


forward speeds. To change speed, simply move lever to the re 
quired position. To change travel direction, move lever to the 
opposite side. Changing speed and direction are as easy as that— 
without clutching—and changes can be made while the machine 
is in motion under full load without loss of power or momentum 











POWER SHIFT 
983 PIPELAYER 


@ Shifts on-the-go under full load in a split second! 


@ Changes speed, reverses direction with 
one finger-tip control lever! 


@ Offers precision control of the pipelayer 
over the roughest ground! 

The wraps are off—it’s ready. After years of research 
and on-the-job testing, Caterpillar now offers a revolu- 
tionary new transmission option for the No. 583 Pipe- 
layer—power shift. This new transmission—with its 
exclusive design—provides production highs never be- 
fore possible. Here’s why: 

1. It combines for the first time the flexibility and 
anti-stall features of a torque converter with the oper- 
ating snap of direct drive. And because of its direct 
drive characteristics, it’s more efficient than other power 
shift designs. 

2. With one control lever and no clutching, it re- 


verses direction ...changes speed ... smoothly .. . un- 


der full load... 

Talk about productivity—Cat power shift delivers 
Split-second, on-the-go shifts give plenty 
Shifting is so 


in a fraction of a second. 


in a big way. 
of power in the highest gear possible. 
easy the operator just naturally gets more work out of 
the machine. What's more, he gets it on the toughest. 
most demanding jobs. This new transmission means 
fast, easy maneuvering in such operations as leap-frog- 
ging, plus high torque in crawling up steep hills and 
cies big pipe. Fast, precise control of the machine 
lets the pipelayer inch forward in tight quarters or leap 
ahead to a new position down the line. 

Now... the No. 
or the CATERPILLAR 


For the complete facts on the 


583 Pipelayer with either torque 
POWER SHIFT 


Cat power 


converter drive 
TRANSMISSION, 
shift see 


in detail how it works, or to demonstrate 


your Caterpillar Dealer. He’s ready to explain 
its ruggedness 
Name the 


its ease of operation — productivity. 


date ... he'll demonstrate. 
Peoria, Illinois, U.S. A. 


Caterpillar Tractor Co., 


CATERPILLAR 


Caterpiliar and Cat are Registered Trademarks of Caterpiiias Tractor Co 


BORN OF 
provee | 


Basic design: Total power is transmitted from the engine to 
a planetary gear arrangement mounted in the engine fily- 
wheel. The planetary divides and directs the total power— 
part goes through a direct drive shaft straight to the trans 
mission, the remainder through a torque converter to the 
transmission. This enables the Cat power shift to combine the 
fast response of direct drive with the features of torque con 
verter drive. Its clean, unit construction design makes it 
easy to service, if required 
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Look at these additional features on the No. 583 Pipelayer 
that pay off in top production...235 hp «© 137,000-lb. 
lift © 21-inch ground clearance ¢ Lifetime lubricated 
rollers * Console controls * Live power winches « 
Double-acting counterweight 


One ton of ruggedness: Here's a portion of the components 
that make up the new Cat power shift transmission. It weighs 
Every component is designed and constructed 
Selected alloy steel insures perform 
Equally 


over a ton. 
for long-lived service. 
ance that stands up under the toughest conditions 
important, Cat power shift comes to you thoroughly tested by 
demanding field work in the heaviest duty. You can be sure 
that it will stay on the job 


*CATERPILLAR’S NO. 1 PROJECT: A multin 


to meet the continuing challenge of the 


history with the most productive machine 
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This oilwoman waits for a telephone ring that 
can bring the desert to life. She's part of the huge oil communications 


network, proud to be in an industry that is helping the desert to bloom. Example: the Four Corners 


area, where Utah, Arizona, Colorado and New Mexico meet. Here, wastelands are pulsing with new life 


and industrial vigor— because of oil. The next time you hear somebody speak out against oil —tell him 


you're an oilman and glad of it. And tell him why SHELL OIL COMPANY 
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RUST-OLEUM 


® 


and matches IGINAL EQUIPMENT 


. , er - 
an ee — = - ———— a ~omeah = 
How much does rusty equipment cost you? With Rust-Oleum, 
you STOP RUST—and you match original equipment colors, 
too, for long-lasting protection! 
We want you to see for yourself how easy it is to use 
Rust-Oleum . . . actually take the brush and see how smoothly 
it works, how it dries to an attractive, high-gloss finish that 
resists sun, fumes, rain, heat, snow, salt air and salt spray, 
and blowing dust and sand. And the same formula can be 
applied by brush or spray. Just check the coupon for the color 
—— you want . . . and attach it to your business letterhead for a 
own (agererint FREE TEST SAMPLE. No cost or obligation. 
Accept no Your Rust-Oleum Distributor maintains complete stocks 
substitute 
for immediate delivery. 


ATTACH COUPON TO YOUR BUSINESS LETTERHEAD FOR FREE TEST SAMPLE 
CHECK COLOR TO MATCH YOUR EQUIPMENT 


RUST-OLEUM CORPORATION, 2635 Oakton St., Evanston, ill. 
Please send me o FREE TEST SAMPLE in tne color checked: 


[_] 769 Damp-Proof Red Primer [_] 722 Bethlehem Yellow 

{_] H-50 Primer [ ]728 Old Emsco Green 

[_] 634 Quick Drying Black [ ]726 New Emsco Green 

[-] 2766 High Gloss White ["] 727 New Unit Rig Gray 

[_] 470 Ready Mixed Aluminum [ ]724 Waukesha Gray 

[_] H-4 Caterpillar Yellow [] 725 New National Blue 
[_] 723 Oil Well Orange 
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NOW! 


These BS&B Short-Cycle Hydrocarbon Recovery Units 
Offer Operators Maximum Economic Advantages In The 
Processing Of Lean Gas Streams At Moderate Pressures 


BS&B DRY FRAC UNITS, now available 
in 2, 3 or 4 tower systems with either open 
cycle or closed cycle regeneration, extend the 
principle of adsorption to hydrocarbon recov- 
ery where natural gas streams of moderate 
pressures are too lean to be processed economi- 
cally by other means. In addition to obtaining 
hydrocarbon dew point control through the 


Fight Advantages of ON 


1. DRY FRAC is dependable—makes operation practical 
on an unattended basis using “pumper” labor 

2. DRY FRAC is compact—features skid mounting and 
prefabricated piping to simplify field installation 
DRY FRAC is completely automatic—controlling in- 
struments are mounted in a compact panel for con 
venience. Motorized diaphragm valves result in 
positive shut-off and easier maintenance. 

. DRY FRAC is familiar—mechanical components are 
familiar to “pumper” labor. Basic process is fa 
miliar to anyone with standard dry desiccant dehy 
drator experience 

» DRY FRAC is safe—process heat is supplied by an in 
direct heater for maximum safety. 


Optional Accessories: 


. Stage separation equipme nt can be DRY 
added to DRY FRAC in order to get 


regeneration gas separator liquid into 


the stock tank 
For controlled vapor 
maximum liquid 


pressure and 
retention 
stock tank, stabilization may be added 


to handle the DRY FRAC liquid 


recovery of a significantly higher percentage 
of available pentanes from wellstreams of low 
C ~” GPM, these DRY FRAC units also ac- 
complish dehydration of sales gas to pipeline 
specifications. Recovered hydrocarbon liquids 
will usually pay for the entire cost of the unit 
within a relatively short time, after which they 
will add substantially to over-all profits. 


FRAC 


DRY FRAC is versatile—can be designed for use with 
either electric or gas engine drive on the blower 
when closed cycle regeneration is selected. Can be 
designed for use without power by using open cycle 
regeneration or gas expansion drive of regeneration 
gas blower. 


DRY FRAC has unique cooling—employs unique sys- 
tem for maintaining cool temperature on outside 
shell of sorbers—eliminates much lag between heat- 
ing and cooling, thereby reducing heating and cool- 
ing gas requirements and fuel consumption 


DRY FRAC can be waterless—system can usually be 
designed to operate without the need for water, 


FRAC can be 


water or air cooling 


designed for 


When closed cycle regeneration is se- 
lected, the blower may be powered by 
electricity, gas engine or main gas, as 
in the thé customer prefers 

When closed cycle regeneration is se- 
lected, open cycle regeneration may 


The closed cycle regeneration system be added to the system for standby 


can be used on any 
FRAC systems when 


pressure drop through 
FRAC is desired. On 2 tower systems, 


the DRY 
minimum 


the DRY 


service with the addition of other con- 
trol equipment. The system may be 
controlled to switch to open cycle 
operation automatically in the event 


the closed cycle system enhances re the blower stops 


covery. 


All control systems include a safety 


For a minimum of investment and feature to prevent switching into a 
operating costs the open cycle regen bed not sufficiently cooled, which 
eration system may be selected for would cause excessively hot gas to 
any DRY FRAC system. enter the pipeline. 


OVER 60 YE\ARS 


If you'd like more detailed information on DRY FRAC, 
ask your nearby BS&B Man, or write in directly to... 


Th R 
ER EXAMPLE oF propuct oa 


BLrackx, SIVALLS & 





or 4 TOWER UNITS! 


FOUR TOWER DRY DESICCANT HYDROCARBON RECOVERY UNIT 


4 TOWER 


For handling 
extremely large 
through- puts 

of natural gas 

at minimum 
operating cost. 
Has low pressure 
drop, high 
recovery efficiency 


th. 





tte 





a 


— 


° 








ii SEPARATOR 








C 


REGENERATION 
AS BLOWER 
H VARIABLE 
PEED DRIVE 


HUD 


- 





mee 














ADSORBER 

































































ee 














Gas Flow Lines 


ky Open Va/ve 


THREE TOWER DRY DESICCANT HYDROCARBON RECOVERY UNIT 


























For efficient processing of volumes 
ranging from 10 to 50 MMSCFD, 


TWO TOWER DRY DESICCANT HYDROCARBON RECOVERY UNIT 


" ry 





C& - qa _—_ ~ 
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2 TOWER 
Designed for handling 10 
MMSCED or less. 
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Don’t Hire These People 


Sometimes you can eliminate the bad apples before they get in the barrel 


... Here are the types to watch for . . . It may take more than one interview 


to spot them...If you are on the other side of the fence — here are the 


kinds of persons not to be... 


If HAS BEEN proved beyond all 
doubt that there are some types of 
individuals, both male and female, 
who are invariable sources of trouble 
for anyone who hires them. They are 
some times difficult to spot but it is 
possible to discover many in advance 
of hiring. 

In paragraphs to follow are listed 
a number of such undesirables for 
whom it will be well for any executive 
to declare his business “out of bounds’ 

just not hire them. 


The Chronically HW individual can 
be nothing but a liability to us no mat 
ter how sorry we may feel for his 
condition. Such an _ individual can 
never concentrate on his or her work, 
is seldom in a happy frame of mind, 
cannot be depended upon to be on the 
job, and in general is best never be 
coming a part of the firm’s personnel 

The Big Operator always presents a 
front beyond the ability required by 
the job. Such an individual is a trouble 
maker from the start. Well satisfied 
employees who do good work are those 
who are well adjusted in their lives and 





Ernest W. Fair 


know how to balance their job abil- 
ities against the things they desire 
from life. 


The Agitator or chronic complainer 
is never satisfied; always seeking little 
ways to stir up trouble and incite the 
remainder of the staff away from good 
job performance. 


The Person Without Friends. Lack 
of personal friends he or she can in- 
fluence may be reason enough but 
these individuals are generally friend- 
less because they lack the ability to 
make or to hold friends. They cannot 
make friends with customers and they 
ire great potential trouble makers. 


The Smart Alec. Though he grows 
in disfavor more and more, he seems 
to be ever with us. He means nothing 
but bad public relations if he meets 
the public. His attitudes and actions 
result in an unending series of causes 
of friction within the staff. 


The Bigot. In the long run, he is a 
very sour personality whose method 
of procedure is so underhanded and 
sly he, or she, can do great damage 
and cause the firm embarrassment be- 
fore we ever discover his or her pres- 
ence. Such a person always carries a 
violent hate against some race or class 
of individuals. 


The One Who Lacks Interest in the 
petroleum industry or for that matter, 
in any business, and is merely seeking 
a position as a means of livelihood, 
will never make a good employee. For 
one to do one’s best all the time there 
must be a liking for and an enthus- 
iasm for what one is doing. Disinterest 
often hides a lazy temperament also 
and this is the type of individual we 
are very apt to find asleep in a dark 
corner somewhere at any time. 

The Job Jumper. The person who 
has skipped from one job to another 


Cx, (fond a LerdD 


over an extended period of time is 
not very apt to stay any longer with 
us than he did elsewhere. He is an 
employee unsuiied by temperament to 
do a good day’s work in return for 
the salary paid. 

The Sloppy Personality. This type 
is always lazy and a lazy person is 
certainly not one we want On our pay- 
roll. Such an individual will be just 
as sloppy on his job. 


The Slow Thinker has a handicap 
that sometimes strikes at our pity and 
causes us to give him a job against our 
better judgment. Nor is there any ex- 
cuse for the individual who cannot 
write legibly or figure simple arithme- 
tic today with free education so wide- 
spread. 

The Long-Winded Gossip may try 
to talk our arm off to secure the job 
or seek to impress us with the knowl- 
edge he has about our business and 
its people. When that happens BE- 
WARE for that’s exactly what this 
individual likes to do better than work. 
Such nosy and snoopy individuals can 
do a lot of damage in any business 
for we can be sure that if they have 
a lot of gossip to tell us about others 
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Accident occurs... 

Immediate first aid given... 
TEIA authorizes hospital and 
TEIA begins payment of weekly b 


If you’ve bought your workmen’s compensatio 
Cae moss 


an 
> 


insurance from TEIA, all of this is done 


5 


et 


> 


i) eas 
4 OR 


runs 


promptly, efficiently. We believe that excellent 


claim service is a strong link in the chain 

of loyalty that links employer to employee. 
Most employers do, too; that’s one 

of the reasons why employers in Texas 

buy more workmen’s compensation 
insurance from TEIA than 

any other company. 

Why not see your neares 


TEIA man soon? 


First with Texas Industry for 45 years 


“a 
{ = 


TEXAS EMPLOYERS’ INSURARGE ASSOCIATION 


. 
. 


A 


/, 
(5 PED | 


OFFICE: DALLAS | 25 SERVICE OFFICES IM TEXAS | AUSTIN F. ALLEN, CHAIRMAN OF THE BOARD | BEN H. MITCHELL, PRESIDENT 
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WHEELING 


LINE PIPE COUPLINGS — 


FRR ase: po see 
> : 


Ve” to 12” — Seamless — Black or 


Galvanized 


PLAIN TUBING COUPLINGS A. P. |. — 
1” to 4” — Seamless 


EXTERNAL UPSET TUBING COUPLINGS A. P. 1. — 
Vv," 


M4" to 3,” — Seamless 


CASING COUPLINGS A. P. i. — 


4%" to 13%” — Long or Short 
HYDRAULIC COUPLINGS — 4” to 4” — Seamless 


REAMED AND DRIFTED A. 1. S. 1. — 


%," to 12” — Seamless 


DRIVE PIPE COUPLINGS — 6” to 12” — Seamless 


PIPE NIPPLES — Al! Sizes and Types 
STEEL BUSHINGS AND PLUGS — 


Merchant ond High Pressure 


For Constant, Uninterrupted 


POWER FLOW inthe 


OIL FIELDS 


You'll Never Go Wrong 
with 


SEMI-ENCLOSED — normal or medium slip, 3 
phase, 60 cycle. Has prelubricated ball bear 
ings in semi-enclosed protected housing, 40 
degree C rise. Built for continuous duty. High 
Torque, low starting current. Extra insulating 
coating throughout 


TOTALLY ENCLOSED — fan cooled, normal or 
medium slip, 3 phase, 60 cycle. Has prelubri 
cated ball bearings, totally enclosed FAN cooled 
55 degrees C rise, for continuous duty. High 
Torque low starting current. Extra insulating 
coating throughout 


BALL BEARING MOTORS 
Here’s Why... 


They are specifically designed to overcome 
the unusual conditions of Oil Field re- 
quirements, and there is a type and H.P. 
built to fit your exact needs. Unexcelled 
since they are... 


e DRIP PROOF 
e VERMIN PROOF 
@ MOISTURE PROOF 
© CORROSION RESISTANT 
¢ FORCED AIR COOLED 
HAVE SEALED TERMINAL PORT 


Write for fully descriptive literature 


BETHLEHEM STEEL CO. 


Supply Division 


Tulsa, Oklahoma 








in the industry they are going to waste 
no time finding out something about 
us they can take to the next job. 

The Wrong Slant Fellow is becom- 
ing more and more noticeable in job 
lines these days for he’s a product of 
our times, i.e., the individual who has 
become convinced the world owes him 
a living and “the government” is going 
to take care of him and to heck with 
doing any work for anybody. 

These are about the most worthless 
types of individuals we can hire for 


s 


5 +. 


they are committed against an honest 
day’s work for the salary they receive. 
Trying to “reform” or straighten them 
out is a hopeless task. 

There are other types than these, 
of course, to whom our business should 
be declared “out of bounds” insofar 
as the employce staff is concerned. The 
individual personality of a business in 
itself determines that certain types of 
personality, for example, will clash 
with that business. 

But one thing is certain — if the ex- 
ecutive in the petroleum industry will 
watch his hiring procedure most care- 
fully with a view toward spotting the 
types of individuals listed above - 
his business will function much more 
smoothly and make him a great deal 
more satisfactory profit for the same 
xx*k 


Manufactured by Valley Electric Corporation, St. Louis 8, Mo. amount of work. 
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> J. A. Reid has become director of re- 
search for Phillips Petroleum Company, 
succeeding W. B. Reynolds who has 
resigned. 

Reid was formerly director of research 
for Phillips and had held that position for 
six years when he was loaned to Astro- 
dyne, Inc., in January 1958 as executive 
vice president and general manager. Phil- 
lips recently announced that it is selling 
its interest in Astrodyne to North Ameri- 
can Aviation, Inc. 


> O. R. Stites, general attorney and mem- 
ber of the board of directors, Cities 
Service Gas Company, Oklahoma City, 
has retired after nearly 21 years with the 
company 


> James A. Ransford has been named 
Washington, D. (¢ representative for 
Tidewater Oil Company. Ransford, an 
oilman for 35 years, succeeds L. W. Par- 
sons, Tidewater’s Washington representa- 
tive since 1942, who retired 


> J. Howard Marshall has been elected 
executive vice president of Signal Oil and 
Gas Company. Named also as senior vice 
president were Charles R. Gaylord, W. T. 
Hancock, R. W. Heath, O. W. March and 
G. L. Young. 


> Eugene J. McNeely, New York City, 
executive vice president, director, and a 
member of the executive committee of 
American Telephone and Telegraph Com- 
pany, has been elected a director of Con 
tinental Oil Company 

John G. McLean and L. C. Peters, both 
of Houston and both vice presidents of 
Conoco, have been promoted to new 


C. H. Lyons 


> Chariton H. Lyons, Shreveport inde 
pendent oil producer who has been a 
leading spokesman in Washington for 
Southwest oil producers, and J. Harold 
Dunn, Amarillo, president of Shamrock 
Oil and Gas Corporation, have been 
named 1959 recipients of Texas Mid- 
Continent Oil & Gas Association’s Dis- 
tinguished Service Awards 

The awards were presented at the As 
sociation’s 40th annual meeting 

Although a resident of Louisiana, Lyons 
has oil production in Texas. He is active 
in industry affairs throughout the South 
west and has represented oil men na- 
tionally in Washington on such subjects 
aS percentage depletion and natural gas 
legislation. 

He has served as president of such 
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executive positions. McLean will direct 
the company’s financial, transportation, 
marine transportation and aviation opera- 
tions. Peters assumes responsibility for 
the coordination and planning depart- 
ment and Conoco’s pipeline, crude oil 
trading, product supply and product dis 
tribution activities. 

Albert E. Ernst, New York City, has 
also been elected a vice president of 
Conoco. He will be in charge of develop 
ing Conoco’s foreign distribution of crude 
oil, natural gas, and refined products, 
with headquarters at 30 Rockefeller 
Plaza, New York City 


> E. A. Hugill, Jr., has been elected sec 
retary of Shell Oil Company. He was also 
appointed secretary of Shell Chemical 
Corporation, International Lubricant 
Corporation, and Shell Canadian Explo 
ration Company. He succeeds J. A. Hor- 
mer as secretary of those companies 
Hugill was also appointed a vice president 
of Shell Development Company and will 
succeed Horner as vice president in charge 
of the licensing division later in the year 

Horner is taking up a position with 
Shell Pipe Line Corporation in Novem 
ber, and has been nominated to succeed 
Joe T. Dickerson as president of that 
company, when Dickerson retires in 
December 


> H. V. Sherrill, of Shields & Company, 
New York City, has resigned from the 
board of Producing Properties, Inc. Henry 
March, a partner in Ladenburg, Thalmann 
& Company, New York City, and a direc 
tor of Champlin Oil & Refining Company 
has been elected to fill the vacancy 


J. H. Dunn 


leading petroleum industry organizations 
as the general Mid-Continent Oil & Gas 
Association, Independent Petroleum As 
sociation of America, and the Louisiana 
Arkansas Division of Mid-Continent 
Dunn has been president of Shamrock 
Oil and Gas Corporation since 1945. He 
became associated with the firm in 1937 
when, as a young engineer, he was loaned 
by Lone Star Gas Company to run value 
surveys on Shamrock properties. In 1939 
he became a vice president of Shamrock 
An expert on natural gas conservation 
Dunn pushed research aimed at more 
efficient use of natural gas in making 
carbon black, the principal use for Pan- 
handle gas in the 1930's and early 1940's 
He is also known for his efforts in build 
ing a recycling plant in the Opelika field 


> Helmerich & Payne, Inc., has ap 
pointed Royce A. Coffin assistant to the 
financial vice president. He was formerly 
office manager and internal auditor. Cof 
fin will also assist in financial affairs for 
White Eagle International Oil Company 
an affiliate of Helmerich & Payne with 
land holdings in various foreign countries 


R. A. Coffin C. F. McCoy 

> C. F. McCoy, vice president and d 
rector of Sinclair Pipe Line Company 
Independence, Kansas, has resigned to 
become vice president of Sinciair Oil & 
Gas Company in Tulsa. He will serve as 
administrative coordinator for the indus 
trial relations, personnel and safety, pub 
lic relations, purchasing, traffic and offic 
services departments 


> Promotion of Dr. R. R. Chambers to 
technical manager of Sinclair Research 
Laboratories, Inc., has been announced 
Dr. Chambers fills the post previousl) 
held by C, a. Francisco who was elected 
a vice president and transferred to the 
company’s New York headquarters. Dr. 
R. W. Walker, a member of the Sinclan 
research staff since 1953, replaces Dr 
Chambers 


> Donald B. Edwards, consulting eng 
neer on natural gas and natural eas 
liquids, has opened an office at 808 Mid 
Continent Building in Tulsa. Edwards 
who has a background of 25 years’ ex 
perience in the petroleum industry, wit! 
more than 18 years devoted to natural! gas 
and related activities, will specialize in ap 
praisals, engineering, marketing and pro 
curement of natural gas and natural gas 
liquids, as well as general management 
consultation 

4 native of Fort Worth, Texas, he i 

graduate of the Rice Institute wit! 
chemical engineering degree 


> John C. Anderson has been named con 
troller-treasurer of The Vickers Petro 
leum Co., Inc. Anderson fills the positior 
recently left open by the resignation of 
Thomas F. Dowd, Jr. 


DEATHS 


> M. E. Carpenter, geologist and petro 
leum engineer, died August 11 fter a 
two-month illness 


> John R. Leonard, 44, retired southwest 
regional geologist for Phillips Petroleun 
Corporation, died August 10 





> Alfred Kauffmann, a former president 
of Link-Belt Company and a director for 


37 years, died in Chicago, Augu 


the age of 79 


> James A. Doctor, vice president 
keting, The Vickers Petroleum Compat 
Inc Wichita, was killed instantl) f 


highway accident August 19 


> Marion S. Church, Dallas attor: 
well-known oil man, died July 14, aft 
a long illness. The veteran attorney retiré 
last year as counsel for the American A 
sociation of Oilwell Drilling Contractors 
a post he had held for 15 years 
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pact FISHER P.O.P. 
| that once required 


5 basic actuator sizes to cover 


vers ‘diene power in 
otion at any point of the 


Speed: For the size 60 gives 
you vediescs: speed. 


of stroke or s ioe 
Repeatability 0.00% of stroke or 


poate 0.02% of in- 
strument 


Only Fisher’ hven: his wide selection ‘of 
actuator-body combinations. This small, com- 
pact piston actuator incorporates its own posi- 
tioner mounted integrally on top of the cyl- 
inder. Positioner receives any of the normally 
used pneumatic instrument signals. Then, with- 
out an air set, actuator utilizes the full potential 
of the available instrument air or gas supply 
(up to 150 psi) to provide exceptional speed 
and power. Easily reversible actuator can be 
changed in the field. Also available in spring 
return and side mounted handiack models. 


Send for free booklet E-470. 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT’S CONTROLLED BY... 
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Size 100 





SPECIFICATIONS 


AVAILABLE 


Actuator —— = mg STEM FORCE Travel, 
Size =e, ws thes | 100 PS!) 150 PSI] Inches 
Inches Inches Inches 


Supply | Supply 
30 4Y / %-1% 1500 
6% ‘ 2-4 2500 
4% Y 2-4 1500 
8% / 5-8 5000 ‘ Actuator 
4% 5-8 1500 | 23 he-2 size 
6% 5.8 2500 , 30 19% 6% 
10% 10-16 8000 40 21%. 8% 
3 | 10-16 | 12000 60 23% 10% 
Note | Sizes 43, 63 and 64 may use supply pressure up to 150 psi 80 33", 12% 


100 33" 15 
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FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / London, England 
BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT CO., CORAOPOLIS, PENNSYLVANIA 
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NEW!-Exelusively for the Oil Country ! 


Pimercact 


TUBING and LINE PIPE 


Non-corrosive Fibercast is well recognized 
in the oil country with over eight years of 
proven performance. This performance has 
been so outstanding that henceforth Fiber- 
cast will bear a mark that has for over thirty 
years been recognized as the identification of 
quality and service —the Youngstown 
Orange Band. 


This has been proven in the field in many applications 


Such merited award speaks well for a 
decade of serious research and development 
behind the Fibercast idea. 


Increasing volume usage, coupled with 
production improvement, has resulted in the 
special Orange Band Oil Country pipe at a 
new low price. Ask your Continental-Emsco 
representative for the facts. 


Distributed Exclusively by 





CONTINENTAL- EMSCO 





for over eight years. Operators are now saving thous- I sot i> 
ands of corrosion dollars because they use Fibercast ee he; ,% 4) 
Tubing, Line Pipe and Fittings. Yet Fibercast actually CG Vibertant 
has many valuable features ... handles high pres- « 

sures and temperatures . . . light in weight . . . resists 
deposition . . . labor-saving... 100% salvable... 
and others. 





A Division of The Youngstown Sheet and Tube Company 
Box 727 © Phone Circle 5-1301 * 
SAND SPRINGS, OKLAHOMA 











Laugh wtth Carney New Hudson River crossing, part of Transco’s 
VVVVVVVVVVVY $100,000,000 construction program for 1959. 


The new mother of triplets was gush- 
ing. “And just think, it only happens once 
in every 185,875 times!” 

“That’s wonderful,” agreed her friend. 
“But I don't see how you find time for 
housework!” 


Pe 


7 7 7 
Many a girl with an expensive ward- 
robe started with just a little slip. 


7 7 7 

Just how good a red-hot idea is usually 
depends on how much heat it retains 
when somebody throws cold water on it. 
Now, think twice... 

An optimist is a fellow who takes the 
cold water thrown on his ideas, heats it 
with enthusiasm, makes steam, and drives 
ahead. 

7 7 7 

Any baseball team could use a man 
who plays every position superbly, never 
strikes out, and never makes an error 
... but there’s no way to make him lay 
down his hot dog and come out of the 
grandstand. 

7 : 7 

A successful marriage is composed of 
three complete volumes. The Prayer Book, 
the Check Book, and the Cook Book. 

7 7 r 
Tact: The ability to close your mouth 
before someone else wants to. 

7 7 7 

You never realize how the human 
voice can change until a woman stops 
quarreling with her husband and answers 
the telephone. 

7 7 7 

“My one ambition,” said the boss 
sourly, “is to te able to look my secretary 
in the eye cad know I'm earning as much 
take-home pay as she is!” 

7 7 7 

The cost of living has gone up, but life 

is still worth it 
7 7 7 

The office drinking fountain... “Old 
Faceful.” 

,¢v¢ 


Even the morticians are in the credit | Carrying Texas and 


business Use our lay-away plan. Pay 


now, go later.” . s 
s a Louisiana natural gas 


Teacher: Johnny, name two documents 


that have contributed heavily to our | 
government.” ; to the markets where 
Johnny: “Form 1040 and 1040a.” 
foes the most people are 
Until a husband can get alimony by | 
crossing his legs and winking at the judge, 
there’s no such thing as equal rights 





Signs of Our Times 
In this office, the word 
No! 
is a complete sentence 
id TRANSCONTINENTAL GAS PIPELINE COMPANY 
IF YOU HAVE A MINUTE TO SPARE 
Tell me everything you know. | HOUSTON, TEXAS 
BE REASONABLE...Do It My Way 
BEFORE YOU ASK, the answer is NO 
DIPLOMACY DEPT 
We Do and Say The 
Nastiest Things In 
The Nicest Way! 
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Books to Read 


> The Diesel Engine, by L. V. Armstrong and J. B. Hartman. 
Published by The MacMillan Company, 60 Fifth Avenue, New 
York 11, New York. Pages, 360. Price, $8.75. 

Armstrong spent almost 40 years working with diesel and 
gas engines at Ingersoll-Rand, where he was formerly chief 
engineer in the Diesel Engine Department. Dr. Hartman, now 
professor and head of Mechanical Engineering at Lehigh Uni- 
versity, is author of Dynamics of Machinery, and co-author of 
Machine Design. 

This volume discusses petroleum and refining methods, diesel 
fuel combustion, effect of combustion on engine parts, and 
economics, including power application. Basic Design Problems 
point up the practical value of the theories covered. There are 
several unusual features, such as a graphic representation of 
the replacement of two revolutions of four-stroke cycle by one 
revolution of two-stroke cycle. 


> California Oil and Gas Field Map Book, published by Munger 
Oilogram, 5865 West Blvd., Los Angeles 43, California. Pages, 
200. Price, $20.80. 

This book, revised to March 15 and published April 15 of 
each year, contains maps of all California oil and gas fields, 
including those which are not covered by Division of Oil and 
Gas maps. It is protected by a waterproof, plastic, two-color 
index map of California. The book is 11 in. by 18 in. and has a 
spiral metallic binder, enabling it to lie flat when opened. Map 
scales are large enough for legibility. With each book, you 
receive a 6-in. by 10-in. vinyl insert edged by seven of the most 
frequently used scales. 


> American Standard Code for Pressure Piping — Oil Trans- 
portation Piping, B31.4-1959, published by The American So- 
ciety of Mechanical Engineers, 29 West 39th Street, New York 
18, New York. Pages, 32. Price, $2.50. 

A new revision of Section 4 of American Standard Code for 
Pressure Piping, this edition has been approved by the American 
Standards Assocation and published as a separate document by 
the ASME. The section covers design, selection of materials, 
fabrication, inspection, and testing of liquid petroleum pipe 
line transportation systems. Included is all piping carrying crude 





You'll like the extra luxuries and comforts 
which distinguish The Lamar... It’s com- 
pletely air-conditioned of course, with 

TV and radio in guest rooms. And food to 
please the most discriminating. Rates 
begin at $4.50. Garage Service. 


GEORGE B. ADAMS 
General Manager 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARI 


oil, petroleum products, and liquefied petroleum gas between 
producers’ lease tanks, terminals, refineries, natural gas plants, 
and other delivery and receiving points. Also included are LP 
gas storage facilities of the closed pipe type. In its new form, 
the code has been extensively revised and brought up to date, 
and many additions have been made. 


> Developing Executive Skills, edited by Harwood F. Merrill 
and Elizabeth Marting. Published by American Management 
Association, Inc., 1515 Broadway, Times Square, New York 36, 
New York. Pages, 431. Price, $9. (AMA members: $6). , 

Every company has developed a program to grow executives 
— and most of them have some ideas good enough for others 
to try. Each of 38 contributors writes a chapter on management 
programs and other chapters are taken up with material from 
seven companies on development procedures. 

The American Management Association has provided another 
exchange of ideas in bringing up managers through this collec- 
tion of varied views and experiences. ; 

Willard E. Bennett, labor relations supervisor, Cities Service 
Refining Corporation, Lakes Charles, Louisiana, is one of the 
contributors. He writes on “The Lecture As a Training Tech- 
nique” and in another chapter gives his firm’s experience in pro- 
viding basic management training. 

Urging a general re-evaluation of needs and methods, the 
authors stress individual rather than across-the-board approach; 
formal training as a supplement, not a substitute, for on-the-job 
coaching. 

Book recommended for those with the job of bringing up 
managers and those who need a push to develop themselves. 


> Compendium of Water Pollution Laws, by Carl E. Geuther, 
E. 1. du Pont de Nemours & Co., Inc. Published by Manufac- 
turing Chemists’ Association, Inc., 1825 Connecticut Ave., 
N. W., Washington 9, D.C. Price, $5. 

The 53 chapters of this book cover the laws of the 50 states, 
federal laws, and those of the District of Columbia and Puerto 
Rico pertaining to water pollution. Each chapter, devoted to a 
state or jurisdiction, describes the organization of the water 
pollution control commission or agency and gives its address, 
describes the commission’s water pollution abatement policy, 
and gives a resume of the law and briefly outlines the rules and 
regulations in force. It is planned to keep the work up to date 
by the issuance of bi-annual supplements which correspond 
generally to state legislative sessions. 
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FREE PICKUP AND 
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You can depend on purchased electric power for 


LOW COST PRODUCTION 


Two electrified pumping units working together in West Texas 


Economies of purchased electric power have been proven 


time and again for producers who have learned to depend on 





utility service in their fields. Saving in manpower and adapta- 
bility for automatic control makes utility electric power ideal 
not only for production but for gathering, pipeline and 
refinery operation. See your nearest utility electric power 


company for details or write the Petroleum Electric Power 
4 , FACADE FP 
Association, J 5 


and served yit Celler atte praAMCAMY 


Petroleum Electric Power Association -.o. sox ss006, paLtas 35, TEXAS 
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¢/ Pipamever | -—* TF ies 


ASE 
NEW DUCTILE IRON BODY - (ez (=e 
CATAWISSA 


““502"' | ® ’ BA). 
CHECK VALVES 


1000 psi OWG 3000 psi Test 
Sizes 2” thru N.P.T e COMPACT 
© EFFICIENT 
for general flow line © ACCESSIBLE 
oe ® EASY TO INSTALL 
und pipeline use... 
. pu e EASY TO INSPECT 


horizontal or 


vertical Here is one valve 
designed to take 


the rough  han- 
dling necessary in 
most applications! 


Metallographic 
structure of the 
ductile iron body 
resists leakage or 
seepage of liquids 
FULL OPENING or gneee. 
DUCTILE IRON BODY 
ASTM Spec. A-105, Grade 2, Forged Steel Union Ends 
In production, pipeline or refinery use—the “502” has earned a 
reputation for long-life service and satisfaction . . . and now it’s 
a better valve, a better buy than ever! 
Catawissa “502” Check Valves withstand severe service condi- 
tions with built-in resistance to wear, shock or elevated tempera- 
tures. Their resistance to oxidation and a wide variety of corro- 
sive media make them especially valuable where corrosion is a 
factor. Get the full story on all of their extra-value features! 


There’s no need to “beat a path to our door”. . . just write 
for Catalog 58 or call your favorite supply store! 


wrt Ow: CATAWISSA VALVE & FITTINGS CO. 
iat raattanal CATAWISSA - PENNSYLVANIA 


ia 30 FOR FURTHER INFORMATION ON 
- ADVERTISED PRODUCTS SEE READER SERVICE Aw 








PROCESS 
ENGINEERS 


If you are a Process Engineer with at 
least 5 years experience in one of the 
following: Gas Plants, Gas Plant 
Design, Gas Treating, Sulfur Plants, or 
general refinery process design. 


WORK IN 
SOUTHERN CALIFORNIA 


GOOD 
STARTING SALARY 


EXCELLENT 
WORKING CONDITIONS 


PROFESSiONAL 
ACHIEVEMENT 


Airmail resume. Include salary re- 
quested and when you will be available, 
to: 


TECHNICAL PERSONNEL 


PARSONS 


617 West 7th St., Room 730 
Los Angeles 17, California 








— CLASSIFIED — 





OIL FIELD EQUIPMENT 


Is paraffin in the well formation, tub 
ing and flow lines a problem to you? 
We manufacture truck-mounted, LPG 
fired, 2” coil oil heating units to pump 
hot oil down the well to remove par- 
affin and waxes and to treat oil in stor- 
age tanks. Capacity to 4 BPM. Call or 
write your requirements for a quota- 
tion: Southwest Welding Co., L. M 
Key, Owner, P. O. Box 305, Wichita 
Fallas, Texas. Telephone 322-2022 











WANTED: 
RESEARCH ENGINEER 
Research engineer with degree in pe 
troleum, chemical, or mechanical 
engineering for expanding work on 
problems in gas transmission and allied 
fields. Unusual opportunity for profes- 
sional development. Industry-wide con- 
tacts. Educational opportunities. Com- 
petitive salary. Write or call R. T. 
Ellington, Institute of Gas Technology, 
Technology Center, Chicago 16, Mli- 

nois. 
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ADVERTISING AGENCY NAMED. 
The Youngstown Sheet and Tube Com- 
pany have appointed Erwin Wasey, Ruth- 
rauff and Ryan, Inc., Chicago office, as 
its advertising agency, effective January 
1, 1960. 


UNITED NATIONS COUNCIL, Willard 
F. Rockwell, Jr., president of Rockwell 
Manufacturing Company, has been re- 
appointed to serve on the Advisory Coun- 
cil of the United States Committee for the 
United Nations. This committee, now in 
its eleventh year of activity, is a privately 
supported citizen’s organization whose 
chairman is appointed annually by the 
President of the United States. 


AN INDUSTRIAL SALES section was 
organized by Hughes Tool Company to 
emphasize sales and product development 
ot rock bits for use in seismograph shot- 
hole and water well drilling, and mine, 
quarry and construction blast-hole drill- 
ing. Leon B. Stinson has been named 
manager of the section, with Roy M. 
Goolsbay as assistant to the manager. S. B. 
“Sid” Ptummer, Jr., was named coordi- 
nator of industrial sales. The Industrial 
Sales section will be under the general 
supervision of W. H. Siems, general sales 
manager, and will be responsible for both 
domestic and foreign sales 


MOVES INTO BOLIVIA. BJ Service, 
Inc., a Borg-Warner subsidiary, has estab- 
lished a new field station in Yacuiba, Bo 
livia. Well service operations are now 
under way at the Yacuiba station — lo- 
cated just north of the Argentine border 
—under terms of a contract with the 
Bolivian Oil Company and its operator, 
Big Chief Drilling of Oklahoma City. Sta- 
tion manager is Harlen Hagen 


WINS PUTMAN AWARD. Highest 
honors of the 1959 Putman Awards for 
industrial advertising have been won by 
Graver Tank & Mfg. Co., division of 
Union Tank Car Company, for outstand- 
ing advertising of its elevated water stor- 
age tanks. 

Plaques and prizes of $1000 each were 
awarded to H. J. D’Aragon, general sales 
manager, and Robert F. Millett, advertis- 
ing manager of Graver Tank, who were 
primarily responsible for the campaign 

Graver Tank was the only midwestern 
company to attain highest honors in the 
1959 Putman competition, which brought 
entries from 47 companies including some 
of the nation’s largest corporations. The 
awards, regarded as the most coveted 
prizes in advertising, are sponsored by 
the Poor Richard Club of Philadelphia 
with Putman Publishing Company of 
Chicago as the donor, and are made every 
two years for the best use of industrial 
advertising and the best documentation 
of such use 

Graver Tank shared the top honors 
with two other winners: Dewey & Almy 
Chemical Division of W. R. Grace & 
Company, and Mobil Oil Company of 
New York 


PURCHASES BRITISH PLANT. Gen- 
eral Controls Company has purchased 
Wirepots, Ltd., a British manufacturer of 
precision potentiometers and dials. The 
new subsidiary will be known as “General 
Controls, Ltd., an English Corporation.” 
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The Trade 


PARADE 


Production of the parent company’s en- 
tire line of precision potentiometers is 
being shifted to the British factory from 
the firm’s Electronic Controls Division 
plant in Burbank, California. Richard H. 
Cramp, founder of Wirepots, Ltd., will 
supervise sales engineering application, 
and Cyril May, also an official of the for- 
mer company, will handle manufacturing 
and liaison engineering with the Poten- 
tiometer Division in Burbank. 


NEW DISTRICT OFFICE. Kaiser En- 
gineers have opened new district offices 
at 228 North La Salle Street, Chicago 1, 
Illinois, under the management of Rob- 
ert J. Wolf, vice-president. 


FORMS NEW SALES DISTRICT. For- 
mation of a new sales district by the con- 
solidation of the western Pennsylvania 
and Ohio areas is announced by The 
Cooper-Bessemer Corporation. Headed 
by F. M. Devin, vice president and dis- 
trict manager, the new sales territory will 
be known as The East Central District 
and will be composed of three individual 
territories. Working under Devin in the 
new sales district are R. L. Reynolds, 
Grove City, Pennsylvania, branch man- 
ager, J. R. Craine, Mount Vernon, Ohio, 
branch manager and J. M. Brannaman, 
Pittsburgh, branch manager 


OPENS NEW WAREHOUSE. ALCO 
Products, Inc. has completed an office 
and warehouse, with testing and repair 
facilities at Houma, Louisiana. The new 
facilities will be directed by a newly- 
formed Louisiana corporation, ALCO 
Products Oilfield Equipment Company, 
Inc. Houma sales representatives are 
C. P. Gillespie and W. L. Henderson. 
Warehouse and office are located on 
Highway 90 East and the building com- 
prises 3200 sq ft. Approximately 2500 
sq ft are devoted to warehouse area 


> Chicago Pneumatic Tool Company. 
Carra L. Lane has been appointed man- 
ager of plant operations. All manufactur- 
ing and engineering operations in the 
company’s domestic plants at Utica, New 
York; Franklin, Pennsylvania; and Fort 
Worth, Texas, will be under his jurisdic- 
tion. He will also coordinate operations 
at the company’s wholly-owned subsid- 
aries: The Jacobs Manufacturing Com 
pany, West Hartford, Connecticut: The 
Allen Manufacturing Company, Bloom- 
field, Connecticut; REICHdrill Division 
of Chicago Pneumatic Tool Company, 
Terre Haute, Indiana. His headquarters 
will be in New York City 


WHEN IN DETROIT 
STOP AT THE 
PARK SHELTON HOTEL 








In the heart of 
The Motor City 


Here you'll enjoy the relaxed and 
friendly hospitality of Detroit's 
finest hotel, the PARK SHELTON 
for vour convenience there is ad 
joining indoor parking—you step 


from your car into your room 


The PARK SHELTON is the tray 
eler’s delight and the smartest 
address in Detroit. You'll en) 
entertaining friends or treat 
vourself at the Crystal Roo 
gourmet's pleasure; at the 
phire Room, the ‘nite-sp 
Detroit, entertainment night 

the Dutch Coffee House, good foo 


moderate! priced 


If thers it party or ale 
the mar 


Shy, 


SCC eeeeeeeeeeeeeeeeeeeeeeeeeeee 
>. 
rite for a free booklet ‘‘Excit 


tures Invite You to Detroit 
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. 
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Lvk Shelton Hotel. 


TR 5.9500 


Detroit, Michigan 
Charles B. Lofts. G 
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Trade Parade 


DISTRIBUTOR NAMED. Five new dis- 
tributors for Vickery-Simms, Inc. have 
been named and an office in New York 
City to handle export sales has been an 
CORROSION IN WATER FLOOD PIPE LINES? nounced. New sales branches and their 
sales areas include: Hudson Engineer- 
ing Company, Inc., Birmingham, Ala- 
bama — Alabama, West Florida, North- 
ern Mississippi, Central Tennessee. Jack 
M. Smither & Company, Atlanta, Georgia 
— Georgia, Florida Peninsula, Eastern 
Tennessee. Mason & Morris, Inc., Char- 
lotte, North Carolina — North and South 
Carolina. Delaware Valley Engineering 
Company, Inc., Conshohocken, Pennsyl 
vania — Virginia, Eastern Pennsylvania, 
Southern New Jersey, Delaware, Mary 
land. Malcolm W. Black & Company, 
Inc., New York, New York — Northern 
New Jersey, Metropolitan New York 
City area. Black Export Inc., New York 
— export sales in Northern New Jersey 
and Metropolitan New York city area 








™“ 


< 


De, Wainy, 
PAWN 
ee 


NEW REPRESENTATIVE. J. E. Loner- 
gan Company has appointed Mooney En- 
gineering Company, Inc., Kansas City, 
Missouri, as it representative for that 
ar Sr Erevected area. 


TRANSFERS OPERATIONS. Buffalo- 
Eclipse Corporation is transferring opera- 
tions of Penberthy Manufacturing Com- 
pany Division from Detroit to recently 
expanded modern manufacturing facili- 
ties at Prophetstown, Illinois. Manufac- 
turing and operating facilities will be 
designated as “Prophetstown Manufac- 
turing Division” of Buffalo-Eclipse Cor- 
poration. 


WATER FLOOD 
ld ae 


OPENS BEAUMONT FACILITY. Clark 
Bros. Company, one of the Dresser In- 
dustries, has opened a new turbo repair 
facility in Beaumont, Texas. Located at 
the plant of Ideco, Inc., another Dresser 
Division, the new operation is an exten- 
sion of existing facilities for the packag- 
ing and final assembly of field compres- 
sors. The new facility will be under the 
supervision of J. M. “Scotty” Smith. 


APPOINTS NEW REPRESENTATIVES. 
Pyrometer Company of America, Inc., 
has appointed Crabbe & Stebbins Co., 
Inc., as their representative in the areas 
of northern New Jersey, eastern New 
York, Connecticut, western Massachu- 
setts, and lower Vermont. Crabbe & Steb- 
bins is headquartered at 485 Sylvan Ave., 
Englewood Cliffs, New Jersey. Branch 


WHERE CORROSIVE offices are located in New York City, 


WATER is causing too Albany, N. Y., and Middletown, Conn 
The Abbott Company will represent 


frequent water line the company in West Virginia, southern 
problems, Cement Mortar Ohio and Kentucky from offices at 3437 
Lining is your answer. Michigan Avenue, Cincinnati 8, Ohio 
For immediate action, write Abbott also maintains branch offices in 
And where raw water wire or phone Charleston, West Virginia; Columbus and 
lines are being installed, Dayton, Ohio; and Louisville, Kentucky 


Cement Mortar Linings are y FORMS NEW COMPANY. H. R. Og- 
advisable, before the burn and Paul Weber, both formerly with 

pipe goes in. mes fe Manufacturing Company, have, 

‘ with their associates, formed a new manu 
RESULT: Nuisance-free facturing company, which will be known 
and trouble-free water as ng pen! Manufacturing Com- 

. . ye pany. This company will be located in 
pipe lines, for years. raph ppd. Marshall, Texas, and all products will be 
PLUS SOMASTIC—for adipic a , shipped _— Marshall. The new com- 
; abaetes mai pany will manufacture a full line of 

the best in exterior wap 7 earth and rock anchors for all kinds of 
corrosion protection. m i tly oilfield and pipeline construction. It will 
~ also manufacture well head water filters 
for intake flood wells and gage tape 
wipers. Also to be manufactured, to cus- 
tomers’ specifications, are all types of 
welding saddles, cast iron river weights, 
and other oilfield and pipeline specialties. 


CEMENT MORTAR 
LINING 
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THERE IS A DIFFERENCE IN VENTURI VALVES 
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The difference is Grove’s compact body design. It permits a long, 
gradual taper of venturi vaive hubs that gives you better flow char- 
acteristics than any other reduced opening vaive. Ordinary vaives 
have thicker bodies and a sharper taper of venturi hubs, causing 
increased line turbulence and resulting pressure loss. 

Even with a port reduction of two to four basic pipe sizes, 
Grove Seal-O-Ring Venturi Valves have comparable flow capacity 
and pressure loss to so-called “full ported” rectangular port plug 
valves. And, they cost less too. 

Before you buy any other valve, ask your local Grove man to 
give you the complete story on these fine vaives. 


GROVE VALVE and REGULATOR COMPANY 
A Subsidiary of Waiworth 
66th & Hollis Street, CAKLAND &B, California 
HOUSTON 27—3203 Mercer St. + LOS ANGELES 6—2559 W. Olympic Bivd. 
ODESSA + TULSA + DENVER + CHICAGO+ NEW YORK « DALLAS « PITTSBURGH 
FARMINGTON, N. M. © LAFAYETTE, LA. © HARVEY, LA. © LONGVIEW, TEXAS 
In Western Conodo: GROVE VALVE LTD., EDMONTON 


FOR FURTHER FORMATION -4 : 2 E-33 


ADVERTISED PRODUCTS, SEE READER ER 





AMERICAN® 


POWER 
DRIVE 


Completely self-contained gas or 
air-powered instrument driving 
and timing unit for long, trouble- 
free operation in remote loca- 
tions. The GASCLOK delivers more 
than 20 times the torque of 
conventional spring-wound mech- 
anisms, Continuous timing accu- 
racy is unaffected by a + 20% 
variation in supply pressure. 

Inherently explosion proof and 
self-starting, the GASCLOK is ideal 
as original or replacement equip- 
ment for strip chart and conven- 
tional circular chart instruments 
The timing mechanism is inter- 
nally sealed to prevent corrosion, 
and all power unit parts exposed 
to gas are aluminum or stainless 
steel. Large area internal ports 
prevent clogging. Normal air or 
gas consumption 5 cfh... oper- 
ating pressure 5 psi... rotation 
2 rpm. 


GASCLOK 


Trade Parade 





MOVES OFFICES. The Eastern Division 
offices of The National Supply Company 
have been moved to Columbus, Ohio. 
Formerly they were located at the com- 
pany’s Toledo plant, which was closed. 


DISTRIBUTOR FOR WEST VIRGINIA. 
Wright-Thomas Equipment Company, 
Charleston, West Virginia, has been ap- 
pointed crane-excavator distributor by 
Bucyrus-Erie Company. The dealer's ter- 
ritory covers all but a small portion of 
West Virginia. 


NEW SERVICE LOCATION. Lane- 
Wells Company, a division of Dresser 
Industries, Inc., has opened a new tech- 
nical oilfield service location in Atwood, 
Kansas. Charles Farr, formerly with the 
company at Stockton, Kansas, will be op- 
erating engineer-in-charge of the new 
location. 


DALLAS OFFICE, The Longhorn Sup- 
ply Company has opened offices in Dal- 
las and appointed Charles R. Williams as 
sales representative to cover the Fort 
Worth-Dallas, Oklahoma City and Tulsa 
areas 


EXTENDS OVERSEAS OPERATIONS. 
The Brown Fintube Company now has 
affiliated plants located in four major 
countries of the world. These Brown li- 
censees are: Brown Fintube (Canada) 
Ltd., St. Thomas, Ontario. With sales of- 
fices in Toronto, Ontario and Calgary, 
Alberta. Brown Fintube (Great Britain) 
Ltd., Birmingham, England. Petro-Fouga, 
Paris, France. Friedrich Uhde, GMBH in 
Dortmund, Germany 


> Daniel Orifice Fitting Company. Ken 
Kendall has joined the sales force in Los 
Angeles. 











NEW PRINTING 


Smoley’s Tables 


Improved Paper 
Enlarged — Revised 
350 added pages 


Time Savers for Engineers 


| Designers and Builders 
SINCE 1901 


| Logs. and Squares 


parallel tables increased 100° to 300° 


| Log. Trig. Tables 


areas and circumferences extended 


| Slopes & Rises. . . 


192 bevel pages increased to 384 
| Three Combined Tables 
| Segmental Functions ... . 


Four Combined Tables 
(1424 pages) . 


Y_” thinner book with improved paper 


14.00 
Send orders or inquiries to: 
_C. K. Smoley & Sons, Inc. | 
P.O. Box 14, Chautauqua, N.Y. 











AMERICAN® 


METER COMPANY 


INCORPORATED (ESTABLISHED 1836) 


Executive Offices: Philadeiphia 16, Pa. 
Sales offices in principal cities. 


FOR F 
VERTISED PRODU 


= : ae Sa >» 
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Lufkin Chrome Clad’ Derrick Tape 
resists corrosion like no other. 


Won't rust, chip, crack or peel! 


RULE COMPANY 


TAPES + RULES + PRECISION TOOLS 


be OF KI. + SARME, ONT 5 
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Special report to Caterpillar D8 Tractor owners: 


Parts you can trust 
Dependable round-the-clock service 


NOW—YOU CAN EQUIP YOUR D8 
WITH LIFETIME LUBRICATED ROLLERS 


AVAILABLE FOR 2U, 13A, 14A AND 16A MODELS 


Forget about lubrication ... and seal replacement. They're elim- 
inated by this new concept in roller design and performance. 
The new lifetime lubricated rollers are lubricated when in- 
stalled on your tractor. They'll never need lubrication until 
the rollers are disassembled for rim and flange rebuilding. 
The seals do not leak even after thousands of hours of oper- 
ation. Seals won’t need replacement when rollers are rebuilt. 
Another advantage — oil lubricant rather than grease is used 
because oil dissipates heat faster. Rollers operate at cooler 
temperatures. Bearings last longer. 


New floating ring seal . . . wear does not decrease efficiency. The 
roller seal employs two metal alloy and two rubber “O” 
rings. The metal rings, much harder than file steel, have 


in 


lapped faces...smoother than glass. These faces taper 
slightly toward the inner edge forming a sealing area at the 
outer edge. As wear occurs, the sealing area moves inward, 
maintaining a perfect seal through thousands of hours. 

The “O” rings keep constant pressure on the metal 
rings. Lubricant can’t get out. Grit can’t get in. There are 
no springs or diaphragms to weaken, wear or become dam- 
aged. “O” rings are made of special compound to resist 
oil, heat and cold. 


Millions of hours of proof—the toughest track roller yet. Cat 
lifetime lubricated rollers have been subjected to extensive 
and exhaustive on-the-job tests for over 5 years. Working 
under all types of job conditions, these time-tested rollers 
have proven unequalled. Their success is further ampli- 








MANY OTHER NEW FEATURES THAT EXTEND 
TRACK ROLLER LIFE 


BEARINGS have high load carrying 


capacity 


RIMS — made from forged steel 
Deep-hardened for long life. Wide 
flanges resist rollover. Rims are 
securely mounted on heat-treated 
steel hub, giving superior resist 
ance to belimouthing 


LARGE DIAMETER SHAFT is double BUSHINGS contain large « 
heat treated, making it extra stiff voirs for more lubricant and 
and resistant to wear cooling 


fied by new machine owner reports—for low-cost perform 
ance and minimum maintenance, Cat lifetime lubricated 
rollers can’t be beat. 

Easy installation is achieved by use of snap rings to hold the 
seals and end collars in position before mounting. End collar 
bolt holes will line up easily with track roller frame holes 
during installation. 

Stop track roller greasing now with these lifetime lubricated 
rollers. See your CATERPILLAR Deater. He will give you 
the complete story on this time-saving, money-saving un 
dercarriage component. 


Caterpillar Tractor Co., Peoria, Illinois, U.S. A 


CATERPILLAR 


Caterpiliar and Cat are Registered Trademarks of Caterpilier Tractor Co 


When rebuild time finally comes, be sure 
to keep the metal rings matched in origi- 
nal pairs, being careful not to nick or mar 
the lapped faces 


SERVICE TIP: 





Look 

into 
Lonergan 
Gauges 


Look into a Lonergan Maximon Gauge and you'll see the reasons why 
they are preferred where positive performance, accuracy and long life 
are required. 

First the case. Here’s the material to fit your needs—cast iron, cast 
brass, aluminum, or phenolic plastic. In addition, field conversion of 
the Maximon gauge to a Saf-T-Kase can be made by purchasing a low- 
cost Saf-T-Kit. 

Look at the Bourdon tube. The precision finish of the alloy, stainiess, 
K-Monel or Beryllium copper means longer life. 

Look at the geared rotary movement that gives uniform motion and 
simplified recalibration. Note the dissimilar metals that reduce wear, 
preserve tolerance and maintain accuracy to 4 of 1% of the maximum 
graduation. 

Full details on Lonergan Maximon Gauges, for process industries plus 
utility and industrial gauges and accessories are available in Catalog 
1000 G. Write for your copy today to the address shown below. 


Lonergan 


J. E. LONERGAN CO., 205 RACE STREET 
PHILADELPHIA 6, PA. SINCE 1872 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV E AR 


Trade Parade 


> Continental-Emsco Company. Ap- 
pointed W. D. Crowell to assistant treas- 
urer. 


> Walworth Company. Warren G. Par- 
menter has been named manager of the 
plastics section. Leroy Snell is the new 
sales representative in the Gulf division. 


> Baash-Ross Division of Joy Manufac- 
turing Company. Philip L. Robbins has 
been appointed district sales representative 
in Natchez, Mississippi. 

> Allis-Chalmers Manufacturing Com- 
pany. A. E. Decker is appointed man- 
ager, Eastern Area, of the recently 
formed Defense Products Division, head- 
quarters in Washington, D. C. George O. 
Pierce is appointed manager, Western 
Area, headquarters in Los Angeles. Dale 
R. Shearburn is appointed sales supervi- 
sor of the Central Area. 

Robert R. Walker is appointed sales 
manager, Defense Products Division, 
with responsibility for all defense sales 
effort covering all product lines and capa- 
bilities of the company. Hugh H. 
Daniel has been named assistant to 
Walker. Marvin Buege is named chief of 
contract administration. Hugh B. Mc- 
Greal is named project co-ordinator. A. 
J. Bennett becomes administrative assist- 
ant to sales manager. Gordon R. Kennel 
has been appointed supervisor of military 
vehicle sales. James A. Rainey is ap- 
pointed sales supervisor for commercial 
vehicles. 

V. M. Holloway is appointed to the 
newly created position of general sales 
manager, Construction Machinery Divi- 
sion. A. E. Dorn takes over the newly 
created post of manager of sales training. 
J. M. Haile is appointed assistant gen- 
eral sales manager, a newly created posi- 
tion. K. A. New is appointed manager 
of dealer development, a newly created 
position. L. D. Myers succeeds New as 
eastern region sales manager. L. D. 
Craggs succeeds Myers as branch man- 
ager at Memphis. Robert L. Koob joined 
the company as director of public affairs, 
a newly created position. He will act as 
a consultant on government affairs to all 
divisions of the company. 





> Nowery J. Smith Company. Lester 
Sanders has been named general man- 
ager. 

> Schlumberger Well Surveying Corp. 
Frank H. Yeagers has been promoted to 
manager of the Mid-Continent area with 
headquarters at Tulsa. Milton E. Loy is 
manager of the firm’s Southeast area with 
headquarters in New Orleans. Loy re- 
places C. K. Ruddick who has been 
moved to Houston as vice president- 
operations. William J. Bowen is man- 
ager of the Louisiana Gulf Coast Division 
at Lafayette, Louisiana. George C. Hep- 
burn, Jr. is Northeast Division Manager, 
Evansville, Indiana. 

J. D. Cunningham is location manager 
at Donaldsonville, Louisiana. L. S. Ker- 
sey is sales engineer at Lafayette, J. E. 
Davis is now sales engineer at Venice, 
Louisiana, and O. T. Maxwell is now 
serving as sales engineer at Kermit, Texas. 
R. H. Neustaedter is sales engineer at 
Iyler, Texas. 


> Security Engineering Division, one of 
the Dresser Industries. Leonard H. Busby 
has been named southern regional man- 
ager. 


> Edward Valves, Inc. Rhein Benning 
hoven has been named sales representa- 
tive for the Kansas-Missouri-Nebraska 
area. His offices are at 4550 Main Street, 
Kansas City, Missouri. 
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Fes 
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Let your plans include 

the specialized knowledge 
and resources of the 
nation’s Pioneer Oil Bank. 


84th Year of Dependable Service 


Member Federa/ Deposit insurance Corporation Pe DALL. RS. 
FOR FURTHER NFORMATION »N 
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Clean PIPELINES eugraya 


Reclaim TANK BOTTOMS iMgis@ealeld iCal CUCGs 


with ® 


SIZE 10 BM Air 


“50% more Power... : 
an exclusive | M uses 30% tess AIR... | ssa aslacement 
PARAFFIN TREATING CHEMICAL © 7O.ss. uiGHTeR... | 


BRAKESOL helds paraffin in suspension! Inject it into gathering Outperforms all other air starting motors of com- 

lines and BRAKESOL keeps them free of paraffin. parable size. Fully interchangeable with electric 
BRAKESOL reclaims tank bottoms without taking tanks out of starters, with these important advantages 

service! BRAKESOL chemically dissolves paraffin and puts it back 

in solution inte the oil, Cost is nominal compared to savings. 
BRAKESOL is safe to handle and will not harm your equip- e eliminates expensive electrical components and 

ment. Lot BRAKESOL eliminate your paraffin problems NOW! | costly maintenance 


FOR SERVICE ... Contact your Supply Store light ht £ ayload 
or nearby BrakeSol Treating Engineer. oe ee Cee ee 


in.—ga t gasoline 
from 800 to 4600 cu. 
in 


@ faster starting in any weather with no power loss 


@ fewer highway repairs 


For details on I-R's complete line of 
Air Starting Motors send for yourcopy = 
of ‘“\Go-Modern—Start With Air". 


Ingersoll-Rand 


: 11 Broadway, New York 4, N. Y. 


EXPORT DISTRIBUTOR 











Talk over your oil Let the radioactive waters of world-famous Hot Springs National 


Park banish all your aches and pains due to tension and occu- 
pational fatigue—ease arthritis, rheumatism and high blood 
pressure. Countless thousands have benefited from these 
wonderful thermal baths— Superb bathhouse right in hotel. 


financing with a 


Mercantile oil officer. 


All sports available, including golf with club privi- 
leges, game fishing, and water sports. Entertainment and social 


His knowledge and diecmlens 


experience can save HOTEL 


and BATHS 
you time and money. 


Call RI 1-4181 or write 


OIL and GAS Ne ou, : 
; ~ { } +. ’ lounges and 
DEPARTMENT , ~ . a U0 UE ik dining room. 


dec orin lobby. 


Created for your 
added pleasure and 
relaxation by one of | 


| 
| 
| 
| 


: A America’s foremost 

| ~ Da \ I hs Cad an Gl P" decorators. 
MERCANTILE NATIONAL BANK [iitweoctthell- Celis: s-, )Couneeeetenn 
osen : / : . — N General Manager 


— 
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> Youngstown Sheet and Tube Company. 
Thomas G. Sanders has been appointed 
market analyst in the commercial re- 
search department. R. J. Bartholomy is 
the new assistant superintendent of the 
Campbell open hearth department. Rob- 
ert G. Griffith is superintendent of the 
seamless tube mills at the Campbell 
works. He succeeds George T. Radford, 
who has retired after 15 years with the 
company. Marcus V. Appleman is assist- 
ant superintendent of the couplings de- 
partment at the Campbell works. 


> The Brewster Company. Mark C. Park- 
er is promoted to service manager. Other 
service personnel changes include: Ap- 
pointment of R. T. Hester as field service 
representative in Houston, the transfer of 
Lawrence Hare from Shreveport to Okla- 
homa City, transfer of J. D. Harrison 
from field service representative in Cas- 
per, Wyoming, to the Brewster parts and 
service branch office in New Iberia, 
Louisiana, the appointment of Billy D. 
White as field service representative in 
Odessa, Texas, and the association of 
Gerald C. Wiley as field service repre- 
sentative in Shreveport. 


> Amoco Chemicals Corporation. How- 
ard R. Peterson, manager of industrial 
chemicals will retire September 1 after 
more than 36 years’ service in the com- 
pany and its affiliates. 
> California Research Corporation. At 
the La Habra laboratory: T. W. Todd 
has accepted a position as_ research 
geologist; Dr. Alfred R. Loeblich has 
been appointed research associate in 
paleontology; Dr. A. E. Worthington has 
been appointed research associate in for- 
mation evaluation. 

At the Richmond laboratory: G. A 


Trade Parade 


Paxson has accepted a position as a re- 
search mathematician in the analytical 
and physical measurements group; Leon- 
ard Tornheim has been appointed research 
associate in mathematics; S. Sharman 
is a research chemist in exploratory chem- 
icals research; A. C. Allen, Jr. is a re- 
search engineer with the refinery technical 
service group; J. C. Leutwyler has joined 
the process planning division; E. C. Mi- 
chaelson is a research engineer in the 
process and plant design division. 





> Cooper-Bessemer. Donald E. Dixon is 
assigned to the Houston branch office as 
sales engineer. 


> Byron Jackson Tools, Inc. Jerry F. 
Boutwell is appointed sales manager of 
the Oilwell Pump Section, with headquar- 
ters in Tulsa. 


> American Meter Company. Eugene D. 
Rouse is being assigned to the Houston 
sales office from Garland, Texas, and 
Clay G. Braswell to Garland from Hous- 
ton 


> Armeuw Industrial Chemical Company. 
John P. Badman, formerly Southwestern 
sales representative has been named man- 
ager of highway construction chemicals, 
with headquarters in Chicago. He suc- 
ceeds E. L. Rhoads who has been ap- 
pointed western regional manager of 
nitrogen derivatives sales. 

> Durametallic Corporation. John Penn 
has been appointed sales and service rep- 
resentative for the San Francisco-North- 
ern California area. 


> Chicago Bridge & Iron Company. Mer- 
win B. Clapp has been transferred to the 
company’s Chicago district office as a 
contracting engineer. 
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Safety 
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Pres Sure 
SIGHT GLASS AND MOUNTING 


Ihe rupture of sight glasses cannot be risked in the handling ol 


expensive, 


inflammable, or dangerous liquids 


The PresSure sight 


glass, with a double safety factor of 10-plus, i.e., a 300 Ib. PresSure 
sight glass will withstand 3000 PSI, opens a greater range of applica 


tions 


for chemical, pharmaceutical, aeronautical, petroleum, food 


processing, and many other industries. PresSure can be used on new 
or present equipment; only one mechanical operation required for 


installation 


Write for descriptive folder giving full information. 


PresSure Products Co., Inc. 


DEPT. 14 . 
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° CHARLESTON, W. VA 


FOR FURTHER IN 
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PRECISION 
MEASUREMENT 
AT ANY 
FLOW RATE 


AMERICAN- 
WESTCOTT 


A-8& 


ORIFICE METERS 


Versatile American® Series A-88 
mercury-type orifice meters meet 
the toughest flow measurement re 
quirements — working pressures to 
5,000 psi — interchangeable 10, 20, 
50, 100 and 200-inch ranges. Record 
ing meters may be equipped with 
0-150° F, standard temperature el 
ment. Integrating meters integrate 
static and differential pressure, pro- 
viding totalized flow indications. 
Telemetering equipped meters 
transmit integrated indications to 
remote locations. 
@ Manometer body easily cleaned — 
does not affect calibration 
@ Tamper-proof calibration — 
simple, positive adjustment of 
float lever arm length. 
@ interchangeable ranges - 
no manifold piping changes 
Teflon-packed stuffing box is 
pressure tight, nearly frictionless, 
never needs lubrication 
Tefion-packed pulsation dampener 
externally adjustable under 
full line pressure. 
@ Check valves give positive shut off 
for over-range protection. 


METER COMPANY 
emC OOP OR4TEO (FET aetrtwee tered 

General Offices: Philadelphia 16, Pa 

Sales offices in principal cities 


FORMATION ON 


SERV 





Trade Parade 


> Sperry-Sun Well Surveying Company. 
Harry M. Lowe has been made division 
manager and will supervise the activities 
of Sperry-Sun’s new western division. 
This new division is comprised of the 
three California offices, Long Beach, Ven- 
tura and Bakersfield and the two Rocky 
Mountain offices, Casper, Wyoming and 
Durango, Colorado. Lowe will continue 
to office in Long Beach. 


> Rockwell Manufacturing Company. 
Robert C. Neaidengard, headquarters of- 
fice manager-sales, has been elected 
controller. Richard E. Miller has been 
named district manager of the Chicago 
district office of the company’s meter and 
valve division. 


> Reed Roller Bit Company. William T. 
Adams has been named sales division 
manager in Canada. 





> Petrolite Corporation of Canada, Ltd. 
Frank C. Kuhn has been named district 
manager at Calgary, Alberta, to supervise 
the Western Region as representative for 
Petreco Division of Petrolite Corpora- 
tion. Kuhn takes over the duties of Grant 
Jarrell, former district manager, who has 
been assigned to Petreco’s headquarters 
at Houston, Texas. 


> Pacific Pumps, Inc. William C. Walters 
has been appointed as liaison engineer 
and production coordinator for the manu- 
facture of Oil Well Products. 


> Gates Rubber Company. Thomas G. 
Paterson, Jr., has been named director of 
purchases and traffic. He will have gen- 
eral supervision over three departments: 
Traffic, managed by Virgil Wall; print 
shop, managed by Warren Williams, and 
purchasing. 





Dallas is site for 20-building Field 
Research Laboratory of Socony Mobil 
Oil Company, Inc. 


Dallas Brains Probe Petroleum’s Future 


Dating the Recent fill of Sabine River’s submarine canyon on 
the Continental Shelf by C-14...or the intense study of 
Tertiary offshore cores .. . research, by Dallas brainpower and 
centered in Dallas, is the key to Petroleum’s future. 


Located in the heart of the major producing areas, Socony Mobil 
Oil Company, Inc., Atlantic Refining Company, Sun Oil Com- 
pany, and other Dallas-based research facilities, constantly 
pursue the exciting challenge of tomorrow’s reserves of the 
world’s most valuable raw material. 


Pai 


To Sell and Service 
— The Dallas Southwest 
— The National Market 


Offers Dependable 
Business Climate 

and Tangible 
Competitive Advantages 


industrial Dallas, Inc. 
ept. PE-1, 1101 Commerce St., Dallas, Texas 


Please send me Facts on Dallas’ Dependable 


Business Climate. 


Zone 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SER\ 





> F. H. Maloney Company. E. E. Eutsler 
has been elected president. F. H. Maloney 
vacated the presidency to become chair- 
man of the board of directors. H. B. Finch 
secretary-treasurer and vice president 
James H. McBrien, general sales manager, 
were elected to the board. Eutsler con- 
tinues as the company’s general manager, 
Finch is controller of the Maloney com- 
pany. Lee Dawson, Jr., has been named 
manager of the Tulsa, Oklahoma, office 


> Mid-Continent Supply Company. Join- 
ing Mid-Continent in Midland, Texas, is 
George W. Williams. Also joining the 
company in the West Texas and New 
Mexico Division is James A. Kepley. 
Ralph F. Kemp, Jr. is the new sales rep- 
resentative in Hobbs, New Mexico 


> Maloney-Crawford Tank and Manu- 
facturing Company. William J. Lank is 
named chief engineer. 


> KLM Royal Dutch Airlines. Wayne 
Tilton has been named transportation 
consultant to the petroleum industry. 


> Kelloee Switchboard and Supply Com- 
pany. Charles P. Johnson has been ap- 
pointed military sales manager 


> Grant Oil Tool Company has an 
nounced the appointment of Don Etter 
as sales manager and Leland Auer as 
chief engineer. 


> Emsco Screen Pipe Company of Texas. 
Wiley Noble is named director of engi- 
neering. 
> Jones & Lauchlin Supply Division. B 
T. Collins, salesman at Laurel, Missis- 
sippi, has been appointed store manaver 
there. J. J. Hoffman, salesman at Lake 
Charles, Louisiana, is appointed store 
manager there. R. O. Dulaney, salesman 
at Worland, Wvyoming, is assivned as 
store manager for the Worland store 
S. L. Easley, salesman at Best, Texas, 
has been appointed store manager there 
C. K. Rideeway has been appointed 
salesman at Mexia, Texas. H. E. Reeves, 
salesman at Natchez, Mississippi, is trans- 
ferred to Laurel, Mississippi. B. G. 
O’Brien, salesman at Salem. Illinois. is 
assiened to Greensbure, Kentucky. J. H 
Rankin. salesman at Kermit. Texas, is as- 
signed to Hobbs, New Mexico 


> Huehes Tool Company. A. H. LeBleu 
of Houston has been named director of 
sales trainine and will continue to head- 
quarter in Houston. 

A. K. Baebel has been appointed man- 
ager of export sales for the Western 
Hemisvhere, with headquarters in New 
York Citv. He succeeds O. B. Latrobe. 
who is leaving the company after 20 
years’ service to *0 into business for him- 
self in Denver, Colorado. T. M. Short, 
division engineer of the Northern Divi- 
sion of South America, has been ap- 
pointed manager of the division, replac- 
ing Baebel. 


> Halliburton i! Well Cementine Com- 
panv. J. L. McBride. division manacer 
at Shreveport for Halliburton. retires Sep- 
tember 1. He is succeeded by Travis 
Phillips, who has been division manacer 
at New Orleans. Burton Aulick is pro- 
moted from assistant manager to man- 
ager at the New Orleans post 


> Oi Well Supply, U. S. Steel. Jackie 
Ray Hunnicut is named field revresenta- 
tive at Hobbs, New Mexico: Bruce I 
Rhea is field representative at Gainesville, 
Texas: Ben A. Brooks, Jr.. is citv renre- 
sentative at Midland. Texas: Donald Har- 
old Schoonover is city representative at 
El Paso, Texas. 
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Protect your plant.. 
and your productio: 





... WITH ALLEN-BRADLEY 


Bulletin 713 combination starter in Crouse-Hinds screw 

type enclosure for hazardous gas and hazardous dust 

locations. Screw type covers permit quick access to 
starter or circuit breaker. 


A-B enclosures are available for 
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TROUBLE FREE MOTOR CONTROL 


You can protect your equipment in hazardous locations 
with proper enclosures. But you must also have reliable 
motor control to protect your production. That’s why more 
and more “high output” installations insist upon Allen- 
Bradley quality motor control. 

Allen-Bradley solenoid starters have the simplest con- 
tact mechanism yet devised—there is only ONE moving 
part. Such simplicity automatically assures millions of 
trouble free operations. The double break, silver alloy 
contacts—standard throughout the A-B line—never need 
servicing. In addition, the permanently accurate thermal 
overload relays give reliable protection against dangerous 
overloads, no matter what the atmospheric conditions or 
how long the overload relays have been in service. 

Protect your production while protecting your plant... 
specify Allen-Bradley quality . . . it will do this job effi- 
ciently and reliably. 


ALLEN-BRADLEY 


Member of NEMA 


Quality Motor Control 


Allen-Bradley Co., 214 W. Greenfield Ave., Milwaukee 4, Wis 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


OR FURTHER iNFORMATIO ON 
ron runt MOM can E-41 


DOVERTISED PRODUCTS. SEE READER SERV 





eas a 


pe lohitelalel Male oe. aes iiel amelie 


Steam Generating Production Unit 


— 


ae 


lla A ee oe 





: 


- 
i. 


ne 


Prevent Disaster with... 
National’ Flame Arrestors 


PROTECT LIFE AND PROPERTY 
ON YOUR LEASE! 


Oo Stops all flame propagation outside of the firetube on 
which the unit is installed. 


2] Withstands any explosion inside the tube. 
© Prevents any flash from going through the element. 


4) Welded, heavy steel construction. (No castings to crack 
in case of rapid or uneven cooling in event of rain, snow, 
sleet, etc.) 

The National-designed Arrestor has been field and labora- 
tory tested, proven, accepted and in use over a long period 
of time under extreme climatic conditions; in service on 
offshore platforms in the Gulf Coast with hurricanes, rain, 
wind and salt spray; in service in Canada where tempera- 
tures drop to —50° F with snow, ice and wind. 
Available in two types for installation on all existing fired 
production units. Both types can be supplied with push- 
button pilot lighters or the automatic robot pilot. 

A. The push-button pilot lighter in conjunction with the ar- 
restor enables the lease operator to manually light the pilot 


a Glycol Dehydration Unit 


in the firetube with no danger of flash back or explosion. 
B. The automatic robot pilot will automatically light the 
pilot with no attending personnel and will automatically 
shut off the gas supply in case of failure of any part of the 
burner system. 

Install National Flame Arrestors on existing equipment and 
specify National Flame Arrestors on all future purchase of 
field equipment to insure maximum safety for life and 
property. 


THE NATIONAL FLAME ARRESTOR CONTAINS THE PROPER ARRANGEMENT OF ALL NECESSARY COMPON- 
ENTS TO MAKE A PERFECT ARRESTOR — ANY LESS IS POSITIVELY INADEQUATE AND DANGEROUS... 
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USE THIS ENVELOPE 


to begin your subscription 





THE PETROLEUM 


to the Edition of | apimeor 





| edited expressly for you! 
| 


4a TEAR OUT AND MAIL. NO POSTAGE NEEDED IN UNITED STATES. 


THE PETROLEUM ENGINEER THE PETROLEUM ENGINEER 


DRILLING & PRODUCING FOR MANAGEMENT 
SPECIALIZED EDITION INTEGRATED (ALL INDUSTRY) EDITION 


[] $6.00 for 3 years [] $18.00 for 3 years 
(] $5.00 for 2 years [] $14.00 for 2 years 
[] $3.00 for 1 year ["] $ 8.00 for 1 year 


REFINING ENGINEER PIPELINE ENGINEER 
SPECIALIZED EDITION SPECIALIZED EDITION 


[] $6.00 for 3 years [] $6.00 for 3 years 
["] $5.00 for 2 years [-] $5.00 for 2 years 
[] $3.00 for 1 year [-] $3.00 for 1 year 


[_] Payment Enclosed ["] Invoice Me [_] Invoice Company 
Check, Money Order or Draft may be safely enclosed in this envelope 
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CABOT LOOKS AHEAD! 


With Field Engineered Units TODAY 
BACKED BY Parts and Service Tomorrow! 


Beam balanced units 3,000 to 11,000 Ibs. capacity 


Adjustable crank units 7,000 to 32,000 Ibs. capacity. 


Air balanced units to 42,000 Ibs. capacity. 
Hydraulic long stroke units to 36,000 Ibs. capacity 


® Cabot quality pumping units 
with field proven low main- 
tenance. 


® Cabot’s trucks deliver units 
to lease location. 


® Parts and 24 hour service 
thru Cabot-Franks Service 
Depots. 


® See your J & L man today — 
make your next unit Cabot. 


PUMP 
yet® ING 


FRANKS 


DIVISION OF CABOT 





BETTER BRIDGING BENEFITS... 


WITH 


THE NEW HALLIBURTON 
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A NEW short —compact casing bridge plug covering a wider 
range of casing weights than any other bridge plug used in the field 
today has been engineered and developed by HALLIBURTON 
Designed primarily as a wire line set plug and constructed of 
drillable” cast iron with rubber seal elements can be applied 
regardless of depth or pressure — to provide a positive fluid ‘shut-off 
trom either direction. Presently available in 5'2” O.D. 13-20 Ibs 


casing size only. Other sizes under development 


\ CHECK THESE OUTSTANDING FEATURES: 
e Faster running-in time 
e Reduced premature setting 
e Less drilling-out material when removed from well 


. 


kkk PLUS THESE SUPERIOR CONSTRUCTION FEATURES 
Expanding metal shoes on each end form a bridge and prevent 
packer rubber from extruding over wedges under high pressures 
Rubber packer protected from deteriorating well fluids 


-_ 
* 


Wedges and top slip supports are shear pinned to mandrel to pre- 
vent premature setting while running in 
Equipped with junk pusher as standard part of bridge plug 





SETTING METHOD: 
Halliburton Wire Line Bridge Plug is run on a sand or drilling line 
and set by either a Halliburton Hydraulic Wire Line Setting Tool or 
a Halliburton Cup Type Setting Tool...can also be used on elec- 
trical wire line—setting with Halliburton Powder Type Setting Tool 
Get additional information about this New and Better brideine- 
tool from your Halliburton Representative. Call him today for details 


HALLIBURTON 
CEMENTING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY © DUNCAN OKLAHOMA 


284 SERVICE CENTERS — JUST MINUTES AWAY FROM YOUR WEL 
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Of Things To Come... in Oil 


OFFSHORE DRILLING LOOKING UP in what some describe as 
“restrained optimism.” Contractors feel work is on sound footing 
and many service-supply companies are beefing up their opera- 
tions for a better year ahead. About 80 offshore rigs are now 
working compared to nearly 60 this past summer. Basic drilling 
methods will prevail, and demand for big mobile units should be 
up due to increasing cost of platforms. Zapata’s Nola No. 1. 
which supports derrick over the side of a converted ship... is a 
new innovation. 


a 

SEALED LUBRICATED BIT BEARINGS, under development study for 
some time, will soon become available, according to a recent 
announcement by Hughes Tool Company. Field tests on one type 
and size of rock bit involved in the development program indi- 
cate good performance and considerably increased bit life. Avail- 
able later this fall in 854-in. size, the new bearing development 
is to be included in other sizes next year. 


LOOK FOR MORE CONSOLIDATIONS among major producers and 
their subsidiaries. Socony Mobil’s announcement of last August 
to bring into one Mobil organization all its domestic affiliates 
was the first big move. Standard of Jersey recently announced 
consolidation of affiliates “under the Humble sign” with details 
to come. Other majors have long studied a similar move, and 
don’t be surprised if others follow suit. No overnight decision, 
these consolidations take years of study and are another move to 
streamline operations and reduce overall costs. 


SOUTH LOUISIANA LEASES TO CONTINUE HIGH and latest Federal 
offshore lease sale didn’t help the onshore lease picture. Why? 
Widespread publicity given record prices paid can influence 
leases onshore. For example, Shell paid $26,105,000 for a 2500- 
acre tract in the proved Southwest Pass area where the company 
holds bulk of acreage. Average for this tract was over $10,000 
per acre. No doubt Shell felt this price was justified, but other 
operators have fears of influencing onshore lease asking prices 
which always have been high anyway. 


AVERAGE U. S. ROTARY RIG TO DRILL slightly over 20 wells during 
1959 and total footage per average rotary rig will be about 
82,000 ft, about same as it was in 1958. Conservative forecasts 
indicate over 52,000 wells this year and perhaps over 200 million 
ft of hole. Last year, the average rotary drilled about 20 wells 
and averaged 82,000 ft per rig. Average number of rotaries work- 
ing during 1958 was about 2100. This year, the average should 
be slightly over 2200. 








THIS OTIS TOOL SAVED US 


$350,000.00 


IN WORKOVER COSTS 
LAST YEAR. 


IT’S THEIR TYPE C GAS LIFT VALVE 
RUN WITH A TYPE G REMOVABLE 
TUBING PACK-OFF ANCHOR. WITH 
IT OTIS CONVERTED A NUMBER 
OF OUR OLD WELLS TO GAS LIFT 
WITHOUT PULLING THE TUBING — 
AND THEY WERE WELLS THAT WERE 
ORIGINALLY COMPLETED WITH NO 
PROVISIONS MADE FOR GAS LIFT. 
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THE TECHNIQUE OTIS USES IS SIMPLE AND FAST. 


FIRST, THEIR GAS LIFT SPECIALISTS DETERMINE 
THE NUMBER AND SPACING OF THE VALVES 
REQUIRED. THEN THEY CUT A PORT IN THE TUB- 
ING WITH A WIRE LINE MECHANICAL PERFORATOR 
AND PACK-OFF THEIR GAS LIFT VALVE OPPOSITE 
THE PERFORATION. A FULL OPENING TUBING STOP 
LOCKS THE TOOL IN THE TUBING. TO GIVE YOU 
SOME IDEA OF THE CAPACITY OF THIS TYPE OF 
INSTALLATION, WE'RE MAKING 1,200 BARRELS OF 
FLUID PER DAY THROUGH 2” TUBING FROM ONE 
OF THESE WELLS. 
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AND THIS OTIS PACK-OFF GAS LIFT INSTAL 
LATION IS ONE OF THE MOST FOOLPROOF 
WE'VE EVER HAD. FOR EXAMPLE, EACH 
CHECK VALVE AND PACK-OFF CAN BE 
TESTED AS IT'S RUN BY PRESSURING UP ON 
THE TUBING. ALSO, WE KNOW EACH VALVE 
STRADDLES THE PORT IN THE TUBING BE 
CAUSE THE LOWER PACK-OFF ANCHOR IS 
LANDED ON THE SAME OTIS COLLAR STOP 
USED TO LOCATE THE PERFORATOR. AND 
BECAUSE THE PACK-OFF ELEMENTS ARE SET 
AGAINST THE TUBING WALL MECHANICALLY, 
WE KNOW THEY'LL STAY EXPANDED. HERE'S 
HOW THE PACK-OFF ELEMENTS WORK. 














AS FOR OTIS’ GAS LIFT VALVES 

THIS DIAGRAM WILL HELP EXPLAIN 
WHY THEY REALLY LIFT THE FLUID 
THEY HAVE NO SPREAD — CONSE 
QUENTLY YOU GET MAXIMUM EFFI 
CIENCY FROM YOUR SYSTEM GAS 
THE VALVES HAVE NO MOVING METAL 
PARTS, NO BELLOWS TO FATIGUE, NO 
SEATS TO CUT OUT—AND THEY HAVE 
EXTRA LARGE FLOW PORTS TO PASS A 
MAXIMUM AMOUNT OF GAS AT A 
MINIMUM PRESSURE. WITH OTIS 
VALVES IN YOUR WELL YOU CAN PRO 
DUCE BY EITHER CONTINUOUS OR 
INTERMITTENT LIFT — WITHOUT THE 
EXPENSE OF CHANGING VALVES. 

















OTIS TELLS US THEY RUN A LOT OF THESE PACK 
OFF GAS LIFT VALVES TO STRADDLE OLD STYLE 

PIGGY BACK" VALVES AND ECCENTRIC SIDE 
POCKET MANDRELS WHEN THEY BECOME DEFEC 
TIVE. THEY ALSO INSTALL THEM IN DUAL- AND 
TRIPLE-COMPLETIONS. BEFORE YOU PULL TUBING 
TO PUT ANY OF YOUR WELLS ON ARTIFICIAL LIFT 
| SUGGEST YOU GET IN TOUCH WITH OTIS AND 
TALK TO THEIR GAS LIFT SPECIALISTS. WE DID, AND 
IT GAVE US SOME OF THE MOST ECONOMICAL AND 
EFFICIENT GAS LIFT INSTALLATIONS WE'VE EVER 
HAD. IT'S NO WONDER OTIS HAS THE REPUTA- 
TION OF BEING 


"Ful in Cas lt Cultol” 





FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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Loading of this portable drill rig was started at 6:30 A.M., 
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and Macks are ready to haul it to 


new location in Cadiz Field, Live Oak County, Texas—32 rugged cross-country miles away. 


ON SCHEDULE-REGARDLESS 


i et TT 


“Here's why we operate with the best equipment we can buy,” says 
H. L. (Brownie) Choate, veteran oil field trucker of Alice, Texas. 

“One thing you can’t afford in this fast-moving business is 
on-the-job truck breakdowns or bogdowns . . . even though you 
have to make your drilling equipment move on schedule, never 
knowing e >xactly what you're going to run into, or what your 
trucks will be called on to do. 

““On-the-job breakdowns have become a thing of the past since 
we made Macks the backbone of our fleet. And as for bogging 
down, experience has convinced us that Mack’s four-wheel drive 
Balanced Bogie with Power Divider will pull through anything 
that we, or anyone else, will run into in this business.” 

“Boots” 


Brownie Choate and his experienced truck pusher 


At new drilling site, Macks go to work setting up rig platform. Terrain 
proved unexpectedly bad but the trucks were there on schedule. On-the- 
job performance comparisions switched H. L. Choate to Macks. 


Niehaus know their job . . . and their Macks. They expect rugged 
working conditions, and they're ready for them with trucks that 
are built to take on the roughest, toughest jobs in the oil fields 

Your Mack branch or distributor will show you why Mack 
trucks can save you plenty in terms of downtime, delays and 
headaches. Mack Trucks, Inc., Plainfield, New Jersey. In Canada: 
Mack Trucks of Canada, Ltd., Toronto, Ontario. 


MAC K 


FIRST NAME FOR 


TRUCKS 





New rig platform nearing completion as Macks spot heavy platform sec- 
tions. Jobs like these call for fast, sure teamwork between trucks and crews. 


This job was cleaned up in 6% hours... 


% 
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thanks to capable equipment. 





CONTINENTAL-EMSCO 
SLUSH PUMP SIZES 


Feature by Feature..you can’t beat these Pumps 


DEMOUNTABLE FORGED-STEEL 
HERRINGBONE GEAR 360° SWIVELING DISCHARGE 
WITH PROTECTING SCREEN 


SHEAR RELIEF VALVE 
ONE-PIECE FORGED-STEEL 


ALL-STEEL FABRIFORM PINION AND SHAFT 


CONSTRUCTION HEAVY COARSE PITCH 


THREADED VALVE POT COVERS 
SCREW.TYPE STUFFING BOXES 


ROLLER BEARINGS 
USED THROUGHOUT 


STEEL FLUID END 


API VALVE POT 
DIMENSIONS 





SOLID CYLINDER 
HEADS — NO LINER 
LOCK BOLTS 


HEAVY STEEL 
SKIDS, STANDARD 


COMBINATION 
SPLASH AND PRESSURE 
LUBRICATION SYSTEM \ 


ONE-PIECE ECCENTRIC STRAPS iN 


EQUIPPED WITH LARGE DIAMETER 
HIGH-CAPACITY, RETAINED-TYPE PACKING GLAND AND RUBBER BAFFLE 


ROLLER BEARINGS PROTECT POWER END FROM MUD \\ 


API TAPERED THREAD FLUID RODS 





LINERS PACKED AT BOTH ENDS 
REPLACEABLE CROSSHEAD GUIDES AND EXPOSED TO VIEW 








POWER END DESIGN 


In place of bulky steel castings, a smooth, easy to 
handle steel fabriform frame is used. Fabriform 
construction allows critical stress areas to be rein- 


forced scientifically, and it is as strong, yet lighter 





than castings. The massive main gear, of wear- 
resisting heat-treated forged steel, is designed to 
handle the highest of mud pressures. It is matched 
with a long-wearing, heat-treated forged-steel 
pinion, machined integrally with its shaft. Roller 





bearings, used throughout, reduce power loads and 
eliminate need for bearing adjustment. Crosshead 
guides (slippers in larger pumps) can be replaced 


for added years of pumping. 





FLUID END DESIGN 


Steel castings are electrically welded into compact 
fluid ends to handle the highest of mud pressures. 
Suction passages are large, direct and smoothly 


curved to speed fluid flow, even when pumping heavy 





muds. Use of one suction eliminates dead spaces 
which tend to restrict flow. A separate pot for each 
valve provides easy access to valve chambers. Screw- 
type valve-pot covers speed valve replacement. 


-atented “exposed” liner construction prevents 





costly washouts and damage to liner or fluid ends, 
because leaks can be spotted and packing tightened 
before damage occurs. Screw-type stuffing box 
glands apply an even pressure for packing and 
eliminate uneven packing wear and scoring of 


piston rods. 


Distributed by: 
MANUFACTURED BY BOVAIRD SUPPLY COMPANY 


TULSA, OKLAHOMA 


MID-CONTINENT SUPPLY COMPANY 
FORT WORTH, TEXAS 


CONTINENTAL- EMSCO 


Serving the Oil and Gas Industries Export: MiD- CONTINENT SUPPLY COMPANY, INC 


45 Rockefeller Piaza, New York 20, New York 


Worldwide 





CONTINENTAL-EMSCO COMPANY e A Division of The Youngstown Sheet and Tube Company Tal for-litielaalt- © 


General Offices: Dailas, Texos @ Plants: Houston and Garland, Texos @ St. Albans, Englond 
fore] Bal. it. aw Yee 4. fb leteweie). ia7 \. bf 
SP90 1 





You get MORE POWER with 
the AMERICAN IRON 


Universal “55° Cathead! 


a DOUBLE PLATE CLUTCH 


MAKEUP BREAKOUT 


You have POWER to spare, with the double 

late clutch on the American Iron Universal 

odel ‘55’’ Catheads— power to properly make- 

up or breakout any size tool joint connection. 

There are many other outstanding advantages 

of the American Cathead. The safety features of 

the stationary guard and the rope divider, which 

is mounted on the safety guard, are important. 

You'll like the simple, quick installation, and 

the compact, rugged construction with a mini- 

REMOVABLE STEEL SPOOL mum number of wearing parts. These are just a 

Silene nend chemenen few of the reasons why you buy quality when 
you specify AMERICAN IRON. 


Available Through Your Supply Store! 


AMERICAN IRON 


Angtner nf)... AMERICAN IRON & MACHINE WORKS COMPANY, INC. 
Tai teleatl,. 518 North indiena Avenve + Oklahoma City, Oklchome 
Subsidiery of AMERICAN MACHINE & FOUNDRY COMPANY 
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AXELSON—PIONEER IN PROGRESS 


more than 1,400,000 bb/s. are pumped daily by Axe/son products 


227-60” MORE with 


AXELSON 
VOLUMAX 


for example: 
In 2” tubing, 2” Volumax (1%%” bore) outproduces 
insert pumps by 66% St pump by 22%. 
In 214” tubing, 2142” Volumax (2” bore) outproduces 
insert pumps by 63% —tubing pump by 29%. 
In 3” tubing, 3” Volumax (244” bore) outproduces 
an insert pump by 53% —tubing pump by 27%. 


PERFORMANCE FACTS 


An insert-type pump, the Volumax allows entire sub- 
surface pumping equipment to be pulled with rods. 


Volumax achieves more production than tubing pump 
without changing stroke length or cycles per minute. 


Produces equal volumes as tubing pump at reduced 
cycle rate, reduces dynamic stresses in rod string. 


Allows use of shorter stroke surface unit in shallow, 
high volume wells. 
HERE’S HOW TO APPLY THE VOLUMAX 


(B/D PRODUCTION —100% V.E.) 
1600 1400 1200 1000 800 600 400 


ASN 
BNE BANE 


nears 


<GE EERE 


MLA 
ZeeatmeReneen 


(STROKES PER MINUTE) 


REPLACE WITH AXELSON 


Axloy Balls and Seats, made of a special analysis 
of stainiess steel, are extremely durable under 
ail pumping conditions. Each highly polished ball 
is mated with its own seat and tested under 
vacuum to insure perfect action. 


Write for New Volumax Pump Brochure 


Axelson 


DIVISION OF U. S. INDUSTRIES, INC. 
6160 SO. BOYLE AVENUE + LOS ANGELES 58, CALIFORNIA + LUdlow 7-1271 


© 1959 —Axelison — Division of U.S. Industries, inc. 











Gas g, Gas gathering, Raymondsville, Texas | 
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OPERATORS CHOOSE 


CLARK CFA and CFB COMPRESSORS 


Because the Clark CFA and the larger CFB packaged 
compressors are specifically engineered for rugged field 
service year after year. ..an increasing number of oper- 
ators are finding them versatile and highly dependable 
units for gas gathering, gas boosting and other field serv- 
ices. Here are some of the outstanding reasons for this 
growing preference: 


Both the CFA and the CFB are built around the Clark 
Balanced/Opposed design. With all unbalanced forces 
cancelled out, these compressors can operate at a modern 
1000 rpm. Perfect balance also eliminates the need for 
large conventional foundations. A thin slab of concrete 
to level the unit —or even a trailer—is ample. Direct cou- 
pling to API-rated engines makes belt and gear drives 
unnecessary. Operators who use these Clark compressors 
invariably order more. 


There are 15 sizes to choose from in the 100 to 350 bhp 
range. For full information, contact your nearest Clark 
representative and ask for CFA Bulletin No. 158 or CFB 
Bulletin No. 171. Or write to Clark Bros. Co., 1231 
Lincoln Ave., Olean, N. Y. 


CLARK BROS. CO. 


350 bhp, two-stage One of the Dresser Industries 


Clark Model CFB-2, 


ald c r 
packages poe enepnnaee COMPRESSORS + ENGINES +: GAS TURBINES 
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Lower a McCullough Chemi- 
cal Tubing Cutter to the 
desired depth. Push a button. 
Before you can snap your 
fingers, your tubing is cut. 
This electric wire line tool CUTS TUBING BEFORE YOU CAN 
applies the enormous power 
of halogen fluorides to cut tub- ; 
ing as easily as a knife cuts S NAP YOU R Fl » G ERS 
through hot butter — and it’s a 
smooth, flare-free cut—no 4 
burrs nor distortions on either 3 * fies 
the OD or ID of the tubing. 7 
Cutting action is closely 


controlled. The outside casing 


7 
~ 


foi Ol CIM MelSici. 


CHEMICAL 


or tubing will not be dam 
aged. Entire operation is 100% 


junk-free, as no part of the 


rs ; 
i 
BE 
' 
: 
4 
; 
, 3 
} : 
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TUBING CUTTER 


cutter is expendable. 
Compared to mechanical 
methods, you will make 
significant savings in valuable 
rigtime when you use the 
McCullough Chemical Tubing 
Cutter. Available for 2” and 
2%” tubing at all McCullough 


a—J MiCullough TOOL COMPANY 


Additional Service Represen- 
tative: Houston Oil Field 
Material Company, Inc. 


LOS ANGELES ¢ HOUSTON «¢ EDMONTON Cable Address; MACTOOL 
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MAXIMUM 
NJECTION 
PRESSURE 


3.8.8.8 Eee 


lon oe 


9625 
8484 
9652 35 


8397 32 
8408 ¥2.° "329 


OR MR. A 2 eS 


9310 0 Oo 123 


TOTAL 264 1472 761 


another 
TRETOLITE SERVICE 
report 


9-well treatment program 
pays for self in 2 days! 


TRETOLITE "SOUEEIE TREATMENT” 
DOUBLES OIL AND GAS PRODUETION 


The treatment of these nine wells was simple, 
effective and low in cost—about $300 to $350 
per well for Tret-O-lite* demulsifying chemical 
plus pressure pumping truck and vacuum tank 
truck used to carry out treatment. Most of the 
wells were completed through tubing, with 
packers set above perforations. Several were 
dual completions, with two strings of tubing and 
producing zones separated by packer settings. 


HOW TRET-O-LITE CHEMICAL 
DEMULSIFIER WAS USED 


Sixty barrels of crude were mixed with 30 
gallons of Tret-O-lite demulsifier. This mixture 
was pumped into tubing of each well, followed 
by enough crude to allow about 300 feet of oil- 
chemical mixture to stand in tubing. Each well 
was then shut in for 18 to 24 hours. 


| OMS OR Fe i be 3 


Gawas FO 


TRETOLITE COMPANY 


DIVISIONS 


Ges Bee. 
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RESULTS OF TREATMENT 


The table at top shows. how effectively the 
Tret-O-lite demulsifier squeeze improved pro- 
duction in the 9 wells. 


One day’s gain in production in these 9 wells 
was such as to pay for cost of total squeeze job in 
about 2 days! 


*Tret-O-lite is a registered trademark of Petrolite Corporetion, 


Tretolite products are help- 
ing to achieve similar savings 
for thousands of other pro- 
ducers. To find out how you 
can profit, ask the M the 
Red Car. Or write to... 


i 


CANADA: Petrolite Corporation of Canada, Limited, 309 Alexandra Bidg., 
Edmonton, Alberta 


COLOMBIA: South American Petrolite Corporation, Calle 19, No. 7-30, 
Office 807, Bogota 


ENGLAND: Petrolite Limited, 46 Mount Street, London W. 1. 
VENEZUELA: South American Petrolite Corporation, Hotel Avila, Caracas 


REPRESENTATIVES 


BRAZU: WERCO, Ltda., Rua General Gurjao 326, Rio de Janeiro 
GERMANY: H. Costenoble, Guioliettstrasse 47, Frankfort, a.M. 

ITALY: NYMCO S.p.A. 9, Lungotevere A. da Brescia, Rome 

JAPAN: Maruwa Bussan KK, No. 3, 2-Chome, Kyobashi, Chuo-Ku, Tokyo 
KUWAIT: F. N. Dahdah, Box 1713, Al Kuwait 

MEXICO: R. E. Power, Sierra de Mijes, No. 125, Mexico, D. F. 
NETHERLANDS: F. E. C. Jenkins, Hoefbladiaan 134, The Hague 

PERU: International Gas Lift Company, Apartado 71, Talara 

TRINIDAD: Neal and Massy, Ltd., Port of Spain, P.O. Box 544 
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MUDS 
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IN WEIGHTED MUD SYSTEMS 
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DMS isa water soluble nonionic 
surfactant for use in all drilling 
muds. 


DMS muds are stable to high 
temperature, salt and anhydrite. 


DMS muds have been used as 
drilling fluids with weights up to 
22 ppg and with temperatures up 
to 450°F. 


DmS reduces consumption of 
fluid loss additives and improves 


om | 
co 


= 











ORILLING 


QW) lo Ss 





their efficiency in all systems, 
even saturated salt muds. 


DMS muds minimize dispersion 
of drilled solids and reduce main- 
tenance and watering back. 


pms, packed in distinctive red 
checked drums, is available in all 
drilling areas. 

Consult your local Baroid or 
Magcobar Dealer for product 
know-how and Service. 


~ - ™ 
hom Ruscarch, to Reahty 


ANTARA. CHEMICALS 


A SALES DIVISION OF 
GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET+ NEW YORK 14, NEW YORK 
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SIDEWINDER’ 


New Welex Jet Perforator 
Revolutionizes Slim-Hole Completions 


The Welex Sidewinder for the first time makes perforat- 
ing economical and effective in slim-hole wells where small 
diameter pipe or tubing has been set for casing. 


Now it is not necessary to choose between a through- 
tubing perforator that leaves debris in the hole and a re- 
trievable perforator containing a “peanut size” charge. 


The hollow, expendable Sidewinder carrier measures 
17%” OD and is completely retrievable through a 24,” 
seating nipple in a 274” OD tubing string. Two types of 
carrier, each 10 feet long, permit shot densities of one, two, 
three or four shots per foot. The one and two shot carriers 
perform at pressures up to 13,400 Ibs. psi at 300 degrees F. 
The three and four shot carriers perform at pressures up 
to 21,600 lbs. psi at 300 degrees F. Carriers can be cut into 
smaller sections or run in tandem for longer lengths. 


The new Sidewinder principle, which places the prima- 
cord on the side of the charge, permits an additional one- 
fourth inch added to the effective length of the charge 
a full 5% grams of explosive. The Sidewinder delivers 
maximum penetration, at least 50 percent more than any 
similar gun in the industry, with minimum debris. 


ADVANTAGES OF THI SIDEWINDER" ARE: 


1. Sidewinder principle of detonation permits 
largest possible charge inside hollow carrier 
of this size. 


No debris is left in the hole after firing. 


. Gun is retrievable through 24,” seating nipple 
before and after firing. 


Risk of casing damage is reduced to minimum 
because hollow carrier absorbs the majority of 
the detonation shock. 


For maximum penetration in slim-hole perforating, 
choose the revolutionary new WELEX SIDEWINDER. 
For more information call your nearest Welex repre- 
sentative. 


WELEX, INC. 


General Offices: 1400 East Berry, Fort Worth, ‘ad Division offices in Denver, 
Houston, Los Angeles, Midland, New Orleans, Tulsa and Wichita. District offices in 
every mojor oi! center. Subsidiories in Canoda, Peru and Venezevia 


Trademark of Jet Research Center, Inc 
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wrhen wot 


must be $SU ELE: 


:.. that a zone, or a section of casing is 


positively isolated, seta... 


BAKE: Fe. 
BRIDGE 
PLU Go 


- Easily run and set on wire line, 

tubing or drill pipe 

‘Ample clearance for fast, safe running-in 
* Sets quickly and holds positively 
‘Provides positive, leak-proof seal 


‘ Cast Iron for permanence 

Magnesium alloy for temporary service 
- Shorter body and segmented slips 
drill up quickly and easily 


‘Always set promptly and accurately by 
leading wire line service companies. 


WIRE LINE 
BRIDGE PLUG 
PRODUCT 
NO. 400-N 


BAKER OIL TOOLS, INC., / HOUSTON / LOS ANGELES / NEW YORK 
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Before conversion, Rimrock Tidelands' Rig 14 occupied a double. 
decked housed structure seen at left on this self-contained offshore 


platform. 


From Offshore Platform to Land Operations: 


P 422.142 


After conversion, Rig 14 puts its feet on the ground, all dressed 
up with a new mast, substructure, mud and fuel tanks, dog house, etc 


Big Rig Conversion 


.. the contractors’ theme song .. . 
has made it necessary to divert many rigs from the deflated 
offshore boom to available land jobs. Here’s how one progressive 
contractor made the transition 


“Keep that equipment working” . 


Glen D. Murray, Superintendent, Rimrock Tidelands, Inc., New Orleans, Lovisiana 
George H. Gower, Drilling Equipment Engineer, Continental-Emsco Company, New Orleans, Louisiana 


EARLIER THIS YEAR, Rimrock 
Tidelands, Inc., wiped the grease off 
its Rig 14 stored at Morgan City, Lou- 
isiana, and began the task of equipping 
it for land operations. It would have 
been a tough and much more expensive 
task had it not been for the fact that 
the original offshore platform design 
incorporated many features that facili- 
tated such a conversion. In a relatively 
short time Rig 14 was ready and 
shipped to the northern part of Missis- 
sippi where it has recently completed 
its second well to nearly 12,000 ft in 
the newly-developed Raleigh field, east 
of Jackson. 

Rig 14 was born in the spring of 1958 
when Rimrock Tidelands solved a 
knotty space problem and set up all 
equipment in a two-deck arrangement 
in an area less than 30 ft square on a 


self-contained platform about 42 miles 
off the coast of Louisiana. After drilling 
four wells (three of them dry holes) 
and some 34,000 ft of hole, the rig was 
brought to the company’s yard at Mor 
gan City and stacked. All parts were 
greased and processed to prevent cor 
rosion and deterioration. 

The brief story above is not a new 
one and not headline material. It has 
been repeated many times before, and 
undoubtedly will be repeated again in 
the future. For, more and more idle 
offshore equipment is finding its way 
back to work on land 


The Offshore Story is Brief 

Since the offshore drilling boom in 
the Gulf of Mexico began to take shape 
in 1955, it hit a high of some 112 rigs 
running off the coast of Louisiana 
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alone. Federal Government interven 
tion that clouded titles along a strip 
from the 3-mile to the 10-mile offshore 
boundary halted much of the drilling 
in this potentially oil-rich area. The 
1958 recession compounded the over 
supply condition triggered by the Suez 
Canal crisis and further complicated 
the darkening economic return picture 
of offshore oil. Drilling activity dropped 
sharply and reached a low last year of 
about 39 active offshore rigs. The over 
all industry picture looks more encour 
aging now, but the brilliant hue of 1955 
has turned to a more realistic color 

with nearly 70 rigs working off Louisi 


ana’s coast line 


Role of the Offshore Contractor 


The drilling contractor played a big 
role in this offshore development and 
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2/0 TONS 





FIG. |. Space limitations of offshore platform posed some tough problems when Rig !4 
went to sea. Equipment assembled is ready for transport to platform 42 miles off Louisiana's 


coast 


he has an enormous stake in it. Off 
shore activity and the demand for rigs 
four years ago provided him with a new 
market for his services. But it took 
enormous sums to build and equip the 
special drilling units for this hazardous 
and expensive work. The 1958 reces 
sion took its toll in expensive offshore 
oil and gas development. Offshore drill 
ing rigs of all types were de-activated 
lo such an extent was this deceleration 
of drilling that it was somewhat of a 
problem to find adequate docking space 
for idle equipment in the summer of 
that year 

Many contractors and some op 
erators working their own rigs de 
cided to wait out the temporary legal 
economic storm. In the interim, the 
picture began to change, but to nothing 
like the bright outlook characteristic ot 
the 1955-56 period. Offshore budgets, 
heretofore enormous and seemingly un 
Many 
companies stopped drilling completely, 
But, reality coupled with 


limited, were drastically cut 
to be sure 
enlightened economics dictated a slower 
pace than that of earlier years 

How many offshore units will be 
needed this fall and next year? Time 
will tell, but most authorities on the 
subject do not foresee this total reach 
ing nearly the 112 rigs running at the 
peak of former years 


The Contractor's Dilemma 
Although caught in this economic 
situation, the progressive contractor 
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cannot permit his equipment to stand 
idle very long 
well as offshore drilling operations 
And, he must make the critical decision 
when equipment is idle to convert inac 
tive offshore rigs designed for special 
hookups and place them back into the 


This applies to land as 


highly-competitive race onshore. It is 


not an easy decision to make, and many 
factors must be weighed carefully. 


SOME FACTORS TO CONSIDER 
IN RIG CONVERSION 


In deciding to convert a specially 
designed rig hookup for highly-com 
petitive land work, the contractor must 


take a close look at a number of f ictors 


Design Flexibility 

How well does the equipment lend 
itself to land work? Of course, this fac 
tor becomes less complicated if the 
original offshore rig incorporated a 
flexible design that permitted conver 
sion to land use with minimum new 
components. It is sometimes difficult to 
design a rig for a particular offshore 
use that has these features. This is espe 
cially true for many self-contained plat 
forms where space is at a premium 

Since the contractor must work for 
the platform owner, he is usually allot 
ted a minimum of expensive deck space 
and is forced to place his equipment 
accordingly. However, basic parts of 
drilling rigs are the same, whether on 
land or at sea the drawworks, the 


engines, the pumps, the compounds and 


THE 


other major equipment items. The man 
ner and ingenuity with which these 
basic parts are assembled for offshore 
work in a restricted platform area can 
mean a big saving for any future con 
version. If the rig in question is powered 
by internal combustion engines, some 
flexibility can be designed into the dis 
tribution of power to the drawworks 
und pumps 

Substructures usually change. Per- 
haps second in importance in providing 
flexibility is that of mounting or sup 
porting the equipment on the platform 
Usually, this is where the big change is 
required, since limited offshore plat 
form space almost dictates a two-deck 
rrangement, with pumps located below 
the engine deck level. And, such struc 
tures are necessarily of special design 
and do not lend themselves to land use 
So, invariably, the conversion to land 
use involves different substructures 

Phere are numerous smaller features 
that can make the transition more flexi 
ble, such as blowout preventer equip 
ment, drilling control units, mud tanks 


dog house, etc 


Competitive Equipment 

Once the decision to convert has been 
made, design plans of the converted 
land rig must be carefully considered 
After all, the converted rig will most 
likely be competing with land rigs spe 
cially designed for land operations 
when first assembled. So, the contrac 
tor must carefully study equipment ad- 
vantages he can design into his con- 
verted rig that will make it competi 
tive. Size of the rig is of importance 
The bigger the rig. the greater the 
conversion problem and higher 


conversion costs are involved 


Area of Operations 

Design of the converted rig must be 
compatible with the area in which it is 
expected to be worked. Well require 
ments in West Texas are not the same 
as they are in South Louisiana. In New 
Mexico, a rig might be designed for 
skidding, but skidding is not likely in 
South Louisiana. Deep wells and high 
pressures make it necessary to equip 
the rig with larger pumps, more com 
plicated blowout preventer hookups, 
bigger drawworks and more powerful 
power plants, stronger masts, and other 


specialized features 


Portability and Unitization 

Ihe speed of rigging up and tearing 
down ts of great importance to the con 
tractor. It is just as much a factor in 
big rigs (and probably more so consid 
ering the increased cost) as it is in 
medium-size rigs. The fewer number 
of units involved in the basic rig hook 
up, the fewer number of loads involved 
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FIG. 2. Platform hookup of Rig 14 indicates maximum use of limited space. Flexibility in 
corporated in equipment facilitated the conversion to a land rig 


which also reduces the rig up and 
dismantling job. However, it is also 
essential that load limits be considered 
so that one major unit may be, if neces- 
sary, broken down into two smaller 


loads 


HOW ONE CONTRACTOR 
MADE A RIG CONVERSION 
Since very little has been published 

about an actual conversion of a large 
offshore platform rig to a competitive 
land rig, details of Rimrock Tidelands’ 
Rig 14 offer many constructive ideas, 
problems and solutions. Other contrac- 
tors might have made the conversion 
a little differently, but the conversion 
of Rig 14 provides some of the details 
of how one large, relatively new rig was 
converted from a specific offshore ap 
plication to land operations. 


Offshore Platform Hookup 

The original new-rig hookup for off- 
shore work was perhaps even more 
difficult than the conversion to a com- 


petitive land rig. The template platform, 
located about 42 miles off Louisiana’s 
coast, measures 142 ft by 118 ft. This 
permanent structure was designed for 
the drilling of 12 wells. 

It was necessary to confine the drill 
ing equipment to two 30-ft by 30-ft sub 
structures. The derrick substructure 
supported a standard-type 140-ft der 
rick, drawworks and a sand line unit 

The second structure (actual mea- 
surements: 27'2 ft by 30 ft) supported 
the engines and compound on an upper 
deck, and two 1000-hp (rated input) 
mud pumps on a lower deck 

Fig. | shows the two platform sub 
structures nearing completion. The der 
rick substructure comprised one lift; 
the engine substructure made the sec- 
ond lift. The derrick and derrick sub- 
structure were the property of the oper 
ator. Rimrock Tidelands owned all the 
drilling equipment and the engine sub- 
structure with housing over the top 
deck as shown in Fig. 1. 

Engine substructure. Basic design of 
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the engine substructure shown schemat 
ically in Fig. 2 supported the mud 
pumps, compound and engines. It was 
designed as a package weighing about 
210 tons that could be placed on the 
platform in a single lift by a derrick 
barge 

With the mud pumps located on the 
lower deck beneath the compound and 
engines, and with the added require 
ment that there be a minimum of 7% 
ft between fluid ends and the rear edge 
of the substructure, it was necessary to 
give special attention to the design of 
the pump chain drives. The only modi 
fication from the standard was to lower 
the pump drive countershaft on the 
driller’s side 17 in. to obtain drive clear 
ance. 

Feed-off control equipment was sup 
ported on the lower deck of the engine 
substructure, A countershaft was added 
to carry the control chain drive upward 
and forward to the end of the draw 
works hydraulic brake shaft which was 
in turn clutched to the end of the drum 
shaft 

Engines. Rig power was supplied by 
two quad diesel engines driving into the 
compound to provide a rated horse 
power of 2080 at 1600 rpm. With an 
engine gear box reduction of 1.75:1 
engine output shaft speed was 900 rpm 

Compound, There were two sections 
to the compound. The “A” section con 
tained a selective transmission and the 
No. 1 drilling engine. The “D” section 
was made up of the No. 2 engine or 
pump engine, pump drives and a com 
pound clutch. This compound was de 
signed primarily for land use, whereby, 
disconnecting two chains and pulling 
out pin connections, each section be 
came independent for moving 

Compound shafts are of the “lift out” 
design and mounted under removable 
covers. By such design, the chains 
sprockets and bearings are easily acces 
sible for removal or inspection 

Roll-out” type clutches between the 
engines and compound could be re 
moved without disturbing either the 
engine or compound. Each shaft of the 
compound could be removed without 
disturbing any other equipment 

Other major equipment. Rig 14 is 

equipped with two 7%4-in. by 18-in 
duplex, double acting mud pumps, each 
rated at 1000 input hp at 65 strokes per 
minute. The drawworks has a nominal 
nput horsepower rating of 1800. Main 
drum is 32 in. diam by 56 in. long. It 
has six forward and two reverse hoist 
ing speeds, and three forward and one 
reverse rotary speeds. It is equipped 
with a 60-in. hydraulic-type auxiliary 
brake 


CONVERSION FROM PLATFORM 
TO LAND OPERATIONS 


With the decision to convert Rig 14 
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for land operations, a thorough study 
was made of all equipment items. The 
schematic layout shown in Fig. 3 rep 
resents the final design incorporated in 
the conversion job. This arrangement 
was Selected because it permitted fast 
“rig-ups” and “tear-downs,” and took 
maximum advantage of original equip 
ment design flexibility for the conver- 
sion. 

Since the offshore operator owned 
the derrick and derrick substructure, it 
was necessary to equip Rig 14 with a 
new portable mast and substructure to 
minimize rig-up and tear-down costs 
The new mast is 142 feet high with a 
16-ft-high substructure and meets the 
API specifications set forth in Standard 
No.4-D. It has a nominal gross capacity 
of 1,053,000 Ib and a static hook load 
capacity of 797,000 Ib with 12 lines. 
Racking capacity is 264 stands of 414 - 
in. drill pipe. Substructure rotary capac 
ity is 610,000 Ib with a simultaneous 
setback capacity of 454,000 Ib. 


New Engine Foundation Needed 

Since the platform space restriction 
necessitated a double deck engine sub- 
structure not adaptable to land use, it 
was necessary to design a new engine 
foundation. Two long transverse engine 
substructure sections (see schematic 
diagram in Fig. 3) minimized the num 
ber of pinned members. Since only two 
sections require setting. this engine 
substructure design saved considerable 
time in rigging up 

Special consideration was given to 
the cost of setting the engine-compound 
sections, Height of the engine founda 
tion was held to 5 ft 4 in. so it would 
not be necessary to use truck ramps to 
set the compound sections. 

In limiting this substructure height, 
it Was necessary to increase chain cen 
ters between the compound output 
sprocket and the drawworks input 
sprocket to 10/2 ft. However, since the 
output sprocket would be turning at 
685 rpm (top speed), the 6-strand 1% - 
in. pitch heavy series drive between the 
two sprockets was well within design 
specifications. 

The automatic drawworks feed-oft 
unit was to be a part of the converted 
rig. On the offshore platform, this feed- 
off control equipment was supported up 
high in the engine substructure and was 
difficult to maintain and inspect (see 
Fig. 2). In the conversion, the feed-off 
control unit was dropped down into 
the mast substructure as a permanent 
fixture, as shown in Fig. 3. It is only 
necessary to part the 2-in. pitch drive 
chain to the drawworks assembly when 
the rig is to be moved. 

The countershaft behind the draw- 
works, installed as a part of the off- 
shore platform rig, was not changed 
from its original setting, in case the rig 
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FIG. 3. Land layout of converted Rig 14 indicates major changes made, most of which were 
in newly-designed substructures, compound, and pump drives 


was again placed in offshore platform 
work. This countershaft had allowed 
the shifting of the compound sections 
about 1'2 ft so that the equipment 
would fit the platform hookup. It in no 
way complicated the conversion 

The pump drives were also altered 
Little change was made on the drive 
to the pump on the driller’s side of the 


compound, other than replacing the 


chain sprocket used on the platform 
hookup with a V-belt sheave. It was also 
necessary to notch the rear runner beam 
of the compound sub-base so the pump 
V-belts would clear 

Ihe other pump drive was changed 
to an extended V-belt type. Where the 
original chain drive (on offshore plat- 
form hookup) led down to the pump 
deck below, the new point of drive was 
moved some 8 ft to clear the end of 
the compound sub-base skids (see Fig 
3). Had the drive been located too close 
to the skid, the runner beams would 
have to be cut, thereby complicating 
the structural design of the skid. 

In addition to the changes described 
above, it was decided to set the mud 
pumps on sub-skids which were bolted 
to the pump base runners so as to per- 
mit belt adjustment. Advantages gained 
were easier alignment and quicker rig- 
up since, once the sub-skids are pinned 
to the substructure, perfect alignment 
of the V-belt drive is assured 


The blowout preventer closing unit 
which originally was mounted on top 
of the derrick substructure (on the off- 
shore platform), was set down in the 
mast substructure as a permanent fix 
ture. Pressure lines were connected to 
the driller’s control, and an auxiliary 
control station was set up some distance 
from the derrick floor 

Of course, it was necessary to add 
some equipment items to the rig’s in- 
ventory so it would be complete for 
land use. These items included mud 
tanks, toolpusher’s house, mud houses, 
fuel tanks, water pumps, and various 
small tools, etc. Many of these rig items 
on the offshore platform installation 
belonged to the operator, and thus, had 
to be replaced when the conversion was 


made 


Conversion with Flexibility 

The changes described above were 
made with careful consideration of cost 
ind with the idea that the rig could be 
re-converted back to offshore platform 
work should the need arise in the future 

All equipment necessary for the con 
version was added at Rimrock Tide 
land’s Morgan City, Louisiana, yards 
The complete rig was set up and 
checked out before tearing it down and 
loading it on trucks for the trip to the 
Raleigh field in Mississippi x*** 
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Development of new high strength tubing demands advanced... 


Tubing Handling Tools 


John Province and 
Duane Marquis 
Phillips Petroleum Company 
Bartlesville, Oklahoma 


THE DEVELOPMENT OF new high 
strength tubing has helped solve many 
of the problems encountered in high- 
pressure well completions. But char- 
acteristics of the new alloys call for 
more care in handling the less-ductile 
tubing. 

Tubing handling procedures have 
been reappraised as a result of recent 
failures in high-pressure well comple- 
tions. Most of these completions have 
had static wellhead pressures in excess 
of 5000 psi. Inspection revealed that 
with few exceptions, the origin of fail 
ure occurred at a point where handling 
damage was evident. Fig. 2, 3, and 4 
are pictures of actual failures occurring 
in the proximity of tong die damage 
Close examination also revealed dam 
age of some degree caused by other 
tools and mishandling. This damage 
could possibly cause a failure at a later 
date 

These high-pressure wells were com 
pleted with high-strength special joint 
tubing having yield strength in the 
range of API P-105 Grade tubing; 
105,000 psi minimum yield. In these 
steels an increase in yield strength is 
accompanied by a decrease in ductility 
The stress in a ductile steel is able to 
redistribute itself around discontinul- 
ties and damaged areas, but in a non 
ductile brittle material, less stress re 
distribution occurs resulting in a con 
centration of stress in the vicinity of 
any damage. 

The successful completion of high- 
pressure wells depends upon five basic 
requirements (1) Proper 
design of the production string to con 
tain the maXimum pressures encount 
ered, (2) inspection and testing of the 
production string, (3) adequate cor- 
rosion control (Fig. 4 shows stress cor- 
rosion caused by a tong die mark), 
(4) proper tools for running the pro 
duction string with a minimum amount 
of damage to the tubing to prevent 
subsequent down hole leaks and fail 
ures, and (5) a written standard pro 
cedure and instruction guide for han 


These are 
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A completely equipped tool unit specifically 


designed for handling premium grade tubing 


is now in routine operation in the field 


FIG. 1. Tubing handling unit with tools in place is pictured ready to be delivered to the 


well for use on a tubing job. 


FIG. 2. Brittle failure at the tong mark 
occurred during normal operation of the well. 


FIG. 3. Tubing failure which occurred dur 
ing normal operation of the well shows the 
rupture passing directly through tong marks 


FIG. 4. Stress corrosion failure around « 
tong mark occurred while the well was shut in 


1959 


dling and running the tubing string and 
allied equipment 

Items 4 and 5 are of the utmost im 
portance due to the fact that, regard 
less of the care exercised in selecting 
the production failure 
caused by improper tools or mishan 
dling has been known to cost $500,000, 
or as much as eight times the combined 
cost of a new string of tubing and the 
tools required to handle the string 

In the handling of high-strength spe 
cial joint tubing four basic tools are 
used; Power tong, back-up tong, tub 
ing spider, and tubing elevator. Any 
one of these pieces of equipment can 
cause severe damage to the tubing. It 
was not the intent of this search for 
a means of reducing tubing failures 
to completely redesign any piece of 
equipment but rather to take advan 
tage of currently available equipment 
with modifications to suit the particular 
need, plus a recommended procedure 
guide to be furnished field personne! 


string, one 


for their use 

The program was initiated by first 
making a survey of all the tools being 
used and the method of handling the 
tubing in general. A series of experi 
mental tests was then conducted to 
determine an ideal gripping mechanism 
tor the four basic tools. This would 
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FIG. 5. Conventional power tong grip- 
ping mechanism is shown with a standard 
die. 


include design simplicity whereby the 
gripping die or insert tooth pressure 
could be controlled with the resultant 
decrease in notching effect. These tests 
disclosed that the die-insert tooth style, 
pattern, and size were very important 

From the information thus obtained 
and experimental test data previously 
gathered, a goal was set to arrive at 
an ideal die for the power tubing tongs 
This goal was to limit the tooth pene- 
tration to a maximum of 10 mils, to 
spread the tooth contact over as large 
an area as possible, and to use 6000 
ft-lb maximum applied torque. While 
this is far above the amount of torque 
required for joint make-up, break-out 
must also be considered. Tubing used 
in the experimental tests conducted was 
N-80, 4145, 4340, 9 percent chrome, 
and 9 percent nickel. The hardness 
Rockwell C ranged from 22 to 34 
Both 2%-in. and 27%%-in. OD tubing 
was used in the tests 

long dies tested were both conven 
tional standard production dies and 
dies made to special specifications 
They included various tooth styles, 
patterns, and sizes, such as symmetri 
cal, buttress and circular styles, pyra 
mid, coarse and standard long tooth, 
flat and curved contacting surfaces, and 
flat and curved back surfaces 

Most power tong gripping mechan 
isms allow for a 1/16-in. tolerance al 
lowed in the manufacturing of tubing 
Fig. 5 shows a conventional gripping 
mechanism with a standard die. This 
die is flat and has 4 teeth running the 
entire length of the die. Due to the 
allowed tolerance, only one tooth and 
possibly a trace of a second tooth 
makes contact with the tubing on each 
die, or a total of about 17 lineal inches 
of contact, all concentrated in three 
or more continuous die marks. It is 
this concentration and depth of dam 
age that usually leads to serious 
trouble. 


Tong Die Analysis 
The torque-transmitting force of a 
die tooth is developed over an area 
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defined as the penetration cross sec- 
tion. This area is the product of the 
tooth length and the tooth penetration. 
Using the tong die penetration cross 
section area as a guide and with the 
wealth of tabulated data from the field, 
laboratory, and experimental tests, two 
dies were selected for use in the field 
Each fills a specific need. Fig. 6 shows 
a gripping mechanism with this new 
die as opposed to the arrangement 
shown in Fig. 5. These newly designed 
dies are both 2 in. wide at their base 
and 3% in. long, and have buttress 
type teeth (slanted in the direction of 
applied torque, which gives additional 
Strength to the teeth and provides a 
better initial “bite” to the pipe, par- 


FIG. 6. Modified power tong gripping 
mechanism incorporates the newly devel 
oped curved die 


desirable when heavy mill 
scale is encountered). Each die has a 
slightly rounded back to allow align- 
ment with the pipe. The curvature of 
the teeth points on each die is the same 
as the nominal diameter of the tubing, 
namely 2.375, 2.875, etc. Only in the 
number of rows of teeth do the two 
selected dies differ 

Fig. 6 shows dies with 11 rows of 
teeth with 187 points of contact on 
each die, or a total of 561 points of 
total contact, amounting to 52.5 lineal 
inches of contact. This die is used on 
new or relatively clean tubing. The 
other constructed 
exactly the same as the one shown in 
Fig. 6 except that it has only 9 rows 
of teeth, having 153 points of contact 
on each die or a total of 459 points of 
amounting to 43.03 lineal 
inches of contact. This last described 
die allows for wider spacing and more 
depth between the teeth which im- 
proves self-cleaning that is desirable on 
dirty or scaly tubing 

Fig. 7 shows a section of 24-in. tub- 
ing that has had 5500 ft-lb torque 
upplied. Die tooth penetration depth 
is from a trace up to 6 mils 

Subsequent field use of both of these 
newly designed dies has more than ful- 
filled expectations. Approximately 
00,000 ft of tubing has been pulled 
and run with practically no difficulty 


ticularly 


approved diets 


contact, 


footh penetration has been consider- 
ably less than anticipated, averaging 
2 to 4 mils on make-up (2000 to 3000 
ft-lb torque) and 4 to 6 mils on break- 
out (2000 to 5000 ft-lb torque.) Con- 
sidering the severity of use die life is 
acceptable. 

Back-up tong. [he tubing back-up 
tong probably produces the greatest 
amount of damage, as evidenced by 
Fig. 3. This is due to the fact that prac 
tically all manually operated tongs use 
either one or two dies to provide the 
initial bite and additional applied 
torque only aggravates the die “notch 
ing.” This particular problem was 
solved by using a tong of the type 
shown in Fig. 8. This tong was modified 
to the extent of using a die having a 
knurled surface and was 
10,000 ft-lb torque without slipping 
No die marks were measurable when 
using the knurled die. Standard dies 
were tested in this back-up torque to 
6000 ft-lb and they produced die marks 
less than 4 mils in depth. In some 
cases where dirty, scaly tubing is han- 
dled, this die is used in lieu of the 
knurled die. The tong is also used to 
break-out tubing that is too tight for 
the power tongs to break. This has oc- 
curred several times on strings of tub- 
ing that have been in use for an ex- 
tended period of time, or when im- 
proper thread lubricant had been used 

Tubing spider. A heavy-weight air 
operated tubing spider was selected to 
replace the manually operated spider 
This type of spider 


tested to 


prev iously used 


FIG. 7. Power tong die contact on tubing 
shows the pattern made with an Il-row 
curved buttress die having 52.5 lineal inches 
fo total contact distributed over 56! points 
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has numerous desirable features. It is 
safe, since the slip segments are held 
open or closed by air power, depend- 
ing upon position of the control valve. 
Tubing damage is minimized in that 
the drawworks operator is able to co- 
ordinate setting the slips with tubing 
travel. Insert die tooth design provides 
tubing back-up with «a minimum of 
weight, slip segments are unitized to 
provide even setting, and die inserts 


are replaceable in the slip segments al 


lowing for a quick change, plus the 
possibility of changing die insert de 
sign at a nominal cost. 

This tubing spider was initially used 
with a standard insert die. The die 
tooth penetration with 14,000 ft of 
27% -in., 7.90-lb tubing was 8 to 9 mils 
In order to decrease the tooth pene 
tration to | to 4 mils, a fine tooth die 
insert was designed and is presently in 
field use with no difficulty even with 
dirty, scaly tubing 

Elevators. The slip-type elevators 
are being used substantially as received 
and with standard insert dies. Some 
damage has resulted by the “setting’ 
member not working properly and al 
lowing the upset on the tubing to en 
gage the first row of teeth on the 
inserts. This damage varies as to the 
amount of weight and speed that the 
operator “runs” into the tubing. Usually 
a change of worn or damaged slip 
setting members along with prope! 
cleaning and lubrication will correct 
this trouble 
member and a change in insert tooth 


An improved slip setting 


design is presently being investigated 
The tubing tong torque-indicating 
is one of the more important 
pieces of equipment used when run 
ning high alloy premium grade spe 
cial joint tubing. This gage is calibrated 
to the exact torque-arm length and is 
handled with extreme care to prevent 
damage 
The tool unit, Fig. 1, was designed 
to contain all of the tools necessary 
to pull and run premium grade tubing 
Simplicity and ruggedness were the 
main major 
tongs, spider, and elevator are fastened 
to “skids” for easy removal and han 
dling to the rig floor. All miscellaneous 


tools such as back-up tongs, torque 


objectives The tools, 


gage, extra dies, slip units not in use 
hand tools, extra parts, etc are all 
placed in the waterproof box on the 
front of the trailer 

The hydraulic power unit is also of 
advanced design in that a medium 
speed, heavy duty engine is used with 
a friction clutch connected to a 2-to-1 
gear reducer driving a single stage 
vane-type hydraulic pump. This design 
1S highly desirable due to the fact that, 
on special joint tubing make-up and 
break-out, power tong rotation should 
be fairly slow and peak required torque 
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is almost instantaneous when the shoul 
ders of the joint meet. Hydraulic pres 
sure is controlled by a single relief 
valve attached to an oil reserve tank 
with sufficient oil cooling capacity. 
Engine speed is controlled automati- 
cally to idle when no hydraulic power 
is required. An air compressor and 
supply tank furnish air when rig air is 
not available. Also included are an 
engine hour meter and electric engine 
At the completion of each 
major job this unit is returned to a 


tachometer 


FIG. 8. Back-up or break-out tong can 
be fitted with either standard die (left) or 
knurled die (right) 


central location, cleaned, checked and 
serviced for the next job 


Handling Procedure 

The procedure manual furnished re 
sponsible personnel should be com 
plete in every respect to assist field 
personnel in the proper handling, run 
ning, and pulling of high alloy, pre 
mium grade tubing. By necessity, a 
considerable portion of the manual 
will consist of elementary techniques 
that must be included for the benefit 
of servicing crews, particularly con 
tract crews, not familiar with many of 
these seemingly simple but essential 
procedures required by the individual 
company. All personnel responsible for 
any phase of the job should be properly 
and fully instructed before the job 
starts. Smoothness and continuity of 
operation are desired above speed 

Following ts an outline of a typical 
manual, which was expanded from 
Section Il of the API RP S5C1 publica- 
tion 

Handling consists of 

general instruction pertaining 


tubing 
to loading, unloading, moving 
ind racking of the tubing 

Preparation of tubing before 
running is the “key” to a suc 
Cleanliness is of 
importance. This 


cessful job 
paramount 
includes removing all dirt, steel 
particles, old thread dope, and 
a final inspection of the threads 
for damage. Special joint seal 
surfaces should never be filed 
to correct defects 


Inspection will usually consist 
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of some form of commercial 
inspection; each joint should bx 
paint-stenciled with the inspect- 
ing company’s name and color 
banded as to defects found that 
reduce the nominal wall thick 
ness. 

Fallying is an important part 
of any tubing job and certain 
requisites are necessary to al 
tain maximum efficiency 
Thread compound should be 
determined for the type of joint 
or joints to be used and whether 
for high-pressure or modified 
service. It should be remem 
bered that special compounds 
are required on some joints 
Fubing running tools as listed 
in the appendix section should 
be adherred to without excep 
tion. In addition, safety valves 
lift plugs, weight indicator, pres 
sure testing equipment and tub 
ing drift should all be on hand 
Equipment operating check 
consists of making sure that all 
equipment that is to be used 
while pulling or running the 
tubing is on hand and in good 
operating condition. 

Tool rig-up procedure is even 
more important than the equip 
ment operating check. The 
thoroughness of this important 
phase will determine to a con 
siderable extent the smoothness 
of the job at hand 

Running tubing consists of de 
tailed instructions pertaining to 
the handling of tubing from 
rack to well bore. Approved 
methods of drifting, application 
of thread dope, spinning and 
make-up are some of the items 
discussed 

Routine well precautions, tools 
the tool rig-up used when run 
ning tubing will generally apply 
when pulling tubing 

The appendix should be in 
three parts: (1) A list of all the 
recommended tools for han 
dling the tubing, (2) theoretical 
torque curves, torque vs hydrau 
tubing 
This section should con 


lic pressure, and (3) 
points 
tain a separate page for each 
tubing joint with all related in 
formation pertaining to that 
particular joint 
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Outlook shows 


steady drilling 


expected as... 


Offshore Stands 
on Sounder Footing 





Knowledge gained through 


hard experience guides offshore 


operators in seaward ventures... 


demand heavy for mobile units 


to prove out acreage 


New development js specially adapted rig cantilevered off the side of a tender 
amidships. Sponson on opposite side of vessel adds stability. Blowout preventer 
and completion equipment are located above water, drilling takes place through 
caisson which doubles as leg of simple tripod platform 


RESTRAINED OPTIMISM PRE- 
VAILS among the major oil compa- 
nies, drilling companies, contractors, 
and service companies engaged in off- 
shore operations along the Louisiana 
and Texas Gulf Coast 

None seem to anticipate any great 
upsurge of activity or a total col 
lapse such as occurred during the re 
cession of 1957. Most feel that the 
increased drilling caused by the ap 
proaching lapse date of January 1960 
on Federal leases will be continued as 
this activity leads into other interesting 
areas 

Experience gained through earlier 
ventures—and mistakes— has helped 
to stabilize offshore drilling and pro 
ducing operations considerably and 
cut some of the tremendous expendi- 
tures. Reduced drilling time through 
experience in operating marine drill- 
ing equipment... improved technol 
ogy ... and just Knowing when to 
quit when a well no longer looks profit 
able have all reduced expenses 

The “discovery fever” that sent mil 
lions of dollars into what may have 
been unsound ventures during the 
height of the rush offshore has abated, 


B-26 


and reason based on hard experience 
has come to the fore. 

These opinions were gathered from 
discussions with leading executives for 
some of the most active major oil com- 
panies and drilling contractors now 
Operating offshore in Louisiana, and 
from inquiries sent to companies active 
in marine drilling in other areas. 

There are about 80 offshore rigs of 
various types now drilling or standing 
by on location along the Gulf Coast. 
This does not approach the peak of 
about 108 rigs in May 1957, but it 
compares most favorably with the 
depths hit during early 1958 when off- 
shore operations practically shut down. 

At present, about 140 rigs are drill- 
ing in inland waters of Louisiana, and 
about 5 in Texas. 


Major Operators Viewpoint 

Che attitude prevailing among the 
major companies engaged in offshore 
drilling in Louisiana is reflected in the 
comments of supervisors in charge of 
marine operations. 

Most said they were holding steady 
on their level of operations in drilling 
und producing facilities with no big 


increase expected. More development 
drilling was being done than explora- 
tory in most instances, but a significant 
number of wildcats were being drilled 
to prove out acreage. Seismic explora- 
tion also was continuing. 

A marine exploration superintendent 
for one of the most active offshore op- 
erators stated that his company did 
not shut down during the recession, 
and he felt that it put them in a favor- 
able position now. 

A vice president for another active 
major oil company said that advancing 
drilling technology was helping to cut 
their costs. Other improvements such as 
microwave installations were tremen- 
dous aids in maintaining effective com- 
munications, he said. 

A marine drilling superintendent said 
that during the recession shut-down, 
lots of people got hurt and none of 
them wanted it to happen again. 


Marine Drilling Contractors 
Viewpoint 

Offshore drilling contractors, stung 
by the bitter blow dealt them by the 
sudden cessation of drilling activities 
during the recession, generally say that 
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Demand for mobile units may exceed number available as compan 
ies explore tracts to prove out acreage before deadline for expiration 
Contractors don't feel justified in building any new equipment 


however 


the offshore situation looks better, but 
it could certainly improve a great deal 
Nearly all interviewed said they felt 
the rate of return on their high-risk 


equipment was not commensurate with 
the dangers 
Though rig utilization is improving, 


prices remain tough. Bids are asked 
on a footage basis, deflected hole, and 
the like 

More extras on drilling contracts are 
being asked, such as furnishing boats 
and feeding company crews 

Opinions on what the future holds 
for the contractor varied 

Most expressed considerable opti- 
mism, and one stated “We're on 
sounder footing than ever before.” But 
another president said “After this drill- 
ing spurt we'll be right back where we 
started.” 

A vice president of drilling and pro- 
ducing for one of the leading contrac- 
tors stated “We are able to see a lot 
of improvement. There is a lot better 
feeling about offshore than there was 
But we still have a long way to go.” 

The big demand for mobile equip- 
ment to prove out before 
leases expire was a major cause of 
optimism. A survey conducted by the 
president of one of the largest offshore 
drilling companies indicated that there 
would not be enough mobile units avail- 
able for the drilling demand during the 
period of proving out Federal leases 
before expiration in January 1961. 

Substantial development drilling 


acreage 
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Estimated proved 
Expense of laying 
before gas can be 
wells being shut in 


provides most contracts, however, and 
brightens the offshore picture for the 
contractor. “This will continue to be 
the main source of drilling contracts,” 
Stated one 

Dark spot in the picture is the num 
“The demand 


is for submersibles,” said a major con- 


ber of tenders stacked 


tractor. “Some tenders have gone back 
to work but they have been the ones 
owned by the operators.” Major com- 
panies Owning tenders sometimes leave 
them dockside to hire mobile units for 
their exploratory work 

Platforms with tenders are still being 
used for development drilling, however, 
and some of the tenders belong to 
contractors 

One contractor commented that off- 
shore drilling activity is the best 
barometer of how the nation’s crude 
stock levels stand. When stocks drop 
offshore drilling increases 


Equipment Developments 

Combating this oversupply of tend- 
ers is the only completely new develop 
ment to enter offshore drilling in two 
years. This innovation is a free-floating 
converted drilling tender mounting a 
specially-adapted drilling rig  canti- 
levered from the main deck amidships 

The unit recently completed a suc- 
cessful dual completion in the 11 ,000-ft 
range on the open waters of the Gulf 
It is now drilling off Aransas Pass, 
Texas, in 87-ft of water 

Blowout preventer and completion 


1959 


reserves of gas off Louisiana are 6 trillion cu ft 
offshore lines, extensive negotiations necessary 
marketed have resulted in large percentage of 


equipment located above water permit 
completion of wells brought in. The 
equipment is supported by a simple 
tripod platform 

Since it doesn’t support heavy drill 
ing equipment, the tripod is inexpen 
sive. Drilling is conducted through 
vertical conductor casing that doubles 
as a leg of the platform 

Advantages claimed for the system 
are unbeaten economy in water over 
100 ft deep through eliminating ex 
pensive platforms capability of 
drilling and completing in deeper water 
than any mobile unit stable opera 
tion where soft bottom conditions exist 

and safety obtained through drill 
ing a number of single wells with 
tripods rather than dangerous multi 
well platforms 

Sponsons added to the side of the 
tender give stability, and four 10,000 
lb anchors secure the vessel in place 

High backing off 
from drilling, however, and this is the 


seas necessitate 
major disadvantage of the system. Pres 
ident of the owner company estimates 
6 to 8 ft seas as the back-off point 
Another offshore drilling company 
center-well with 
and completion 


operating a barge 


blowout prevention 


equipment set on the sea bottom 
brought in a 11,387 ft discovery well 
on the Trinidad side of the Gulf of 
Paria to set a new record for depth 
of-hole from a floating barge 

Vice president of the owner com 
they had 


pany said succeeded in 
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Estimated proved reserves of oil off Louisiana are | billion bbl. Production platforms, some 
with crew quarters, gather oil for transport by barge or pipeline to inland collection stations 


reducing costs of drilling through blow- 
out equipment located under water, 
which is a major item in this operation 

Improved mud and cement supply 
services would tend to indicate that 
these companies anticipate an increase 
in requirements offshore 

Fast pneumatic bulk mud handling 
systems have been built on speedy 
ships and special barges to offer better, 
more economical service. Shore facili- 
ties also have been expanded to handle 
un anticipated increased demand for 
mud and cement in offshore drilling. 

Bulk systems now in use can de 
posit over 75 tons an hour in heavy 
seas with a two-man crew. The system 
uses pumps and low pressure, high 
volume compressors to move the dry, 
powdered mud from delivery vessels 
to the rig platform 


Lease Sales 

The recent Federal lease sales drew 
comment, also. High prices paid by 
some of the major operators were jus- 
tified on the basis that these companies 
had confidential information from 
closed logs on their own tight holes 
in adjacent blocks. 

The high prices were called “detri- 
mental to the industry” by a vice 
president of one of the major operators 
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offshore whose company didn’t get 
much acreage in the sale. Another 
executive, commenting on high prices 
paid by the companies, said he “still 
doesn’t see how they are going to make 


anything” with present allowables and 
crude prices. 

What of the companies who failed 
to get new acreage? A division man 
ager whose company was successful 


Increase in pipeline terminal collection stations reflects greater development drilling after 
initial discoveries of fields were made. Companies need to get some immediate return on their 
investment to continue expanding their offshore operations 
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Improved service by mud companies includes fast express ships and special barges equipped with pneumatic bulk mud-handling systems to offer 
better, more economical service. Shore facilities also have been expanded to handle an anticipated increased demand for mud and cement in 


offshore drilling 


bidder on only very few leases said he 
wasn't concerned about it since he felt 
that they could get what they needed 
during anticipated state and Federal 
leases this fall 

Federal officials have announced 
that nominations would be accepted 
for blocks in undisputed Federal Zone 
4 that companies want put up for 
bidding. This land extends from the 
3-league line off Louisiana seaward 
Unleased blocks on the outer continen- 
tal shelf off Texas would be included 
in this sale 

After three years of inactivity, the 
renewed interest in reflects 
confidence in the potential of offshore 
production 

The most recent lease sale in August 
by the Federal Government brought in 
a total of over $88,000,000. Involved 
were 38,820 watery acres in the still- 
disputed Zone 2 offshore Louisiana. 
The money will join funds held in 
escrow until setthement of the owner- 
ship question which will come before 
the Supreme Court this fall 


leasing 


Economics of Producing 
Offshore 


That offshore still looks like a good 
long-range risk to some of the major 
oil companies is reflected in the state- 
ments by some top officials on the 
economics of marine drilling and pro- 
ducing. 

The lures that bring companies over 
water are still the better chances of 
finding a major oil field within the 
boundaries of the United States, with 
higher percentages of discoveries on 
both exploration and production drill- 
ing. 

he president of one leading offshore 


production company stated that of the 
2443 wells drilled into the Gulf by the 
first of this year, 37 percent of explo 
ratory wells were successful and 76 
percent of development 
productive. This ts considerably higher 
than onshore odds in most areas. 
There can be no question about the 
long-range future of Louisiana’s off- 
shore oil industry,” he said. “The rate 
of growth of population is giving oil 
executives deep concern about the 
nation’s reserves, and these are in our 


wells were 


t 


own backyard safe from confiscation 

‘There's been a contraction in profit 
offshore in recent years, however, duc 
to higher wages and material costs, and 
less allowables.” He pointed out that 
Louisiana's offshore allowables in 1953 
were 2.1 times those of an onshore 
well, and that now they received about 
1.7 times the allowable of an onshore 
well 

Companies operating offshore should 
realize a profit commensurate with the 
extraordinary risks inherent in offshore 


Drilling has proved that underwater continental shelf is continuation of land off Louisiane, and 
estimates place eventual hydrocarbon recovery at 6 billion bb! of oil and 40 trillion cu ft of gas 
100 ft water depth line approximately divides the shelf, and it ends at 600 ft depth. Deepest 
well is on platform in 200 ft of water, but 93 percent of wells are still in water less than 60 ft 
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operations, and the huge capital sums 
required, he said. 

He outlined what he thought was 
needed — operators cutting costs 
through research now being conducted 

resolution of tidelands ownership 

full cooperation from governmental 
agencies regulating equipment used, in 
Stallations, personnel he must employ, 
practices he must tollow no cut in 
depletion allowances ...and no more 
increases in state taxes such as the 
recent severance tax increase. 

A vice president for a leading major 
offshore producer said “The hydro- 
carbons which eventually might be 
found on the continental shelves of 
the United States would represent a 
fabulous wealth. 

“It is very questionable that substan- 
tial additional oil and gas Teserves will 
be proved within the near future unless 
existing legal questions are settled and 
the present offshore economics are im 
proved,” he added 

He pointed out that existing proved 
reserves are estimated at | billion bbl 
of oil and 6 trillion cu ft of gas 


Some Operators Pulled Out 

There are a number of large pro 
ducing oil companies that are con 
spicuous by their absence or very 
limited activity in the offshore scene, 
however, including some of the pio 
neering producers offshore. “There's 
mostly new blood out there now,” com- 
mented a division drilling superinten 
dent for one producing company. 

He estimated that his company had 
lost well in excess of $100 million in 
their initial seaward venture 

Offshore production wouldn't be 
profitable, he estimated, unless they 
were hitting 4000-ft pay sands consist- 
ently and were given 8000 to 10,000 
bbl a day allowables. Further, the high 
prices paid for offshore leases were 
having an adverse affect on onshore 
leasing. “People won't take a reason- 
able offer anymore,” he lamented 

“Offshore’s not competitive,” he said, 
‘the trend is toward foreign opera- 
tions.” His company has found that 
a foreign well pays out in about a year 
und-a-half, domestic onshore wells in 
about two years, and they have offshore 
wells figured to pay out in 27 years 

if at all 

“Companies are 
100 years too soon,” he said 


starting offshore 


Regulation by 
Government Agencies 
Government regulation of the var 
ious phases of marine oil operations 
drew comment as an item of concern 
from both operators and contractors. 
Several pointed out that they felt 
a good working relationship existed 
between the industry and the various 
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regulatory bodies of state and Federal 
governments. Most opposed increased 
regulation of the industry, however. 

Major point of contention was that 
operators felt there was a nightmare 
of negotiations involved in marketing 
the tremendous reserves of gas shut-in 
on offshore wells. This creates difh 
culties for the operator trying to make 
a profit offshore 

Besides the technical problems and 
expense of laying an offshore pipeline, 
seemingly endless negotiations must oc- 
cur before the gas ultimately reaches 
the consumer. One pipeline laid two 
years ago still hasn't gone into operation 
because cases in court on rates for the 
gas still have not been decided 

Another complaint is that there has 
been very little diflerence in rates paid 
for offshore gas to justify the ad- 
ditional expenses in producing and 
transporting it 

Allowables, of course, are a point 
of contention. The trend of allowables 
offshore Louisiana have been progres 
sively downward since 1953 

Operators and contractors both 
thought allowables should be higher 
offshore 

another four-to-five times as much 


one said 50 percent higher 


Regulations covering marine instal- 
lations and operations have not changed 
uppreciably since fire destroyed a multi- 
well platform and seven lives were lost 
The Coast Guard made recommenda- 
tions On Operating procedure at that 
time, and continues to study the tech- 
nical aspects Gf marine drilling 

A member of the oil men’s commit- 
tee tor advising the Coast Guard said 
he felt 
evitable 
tractors commented that they were 


more regulation was in- 


Several operators and con- 


opposed to excessive regulation, pat 
ticularly of drilling practices 


Expansion Into World’s Waters 

A significant trend within the last 
two years has been the expansion of 
drilling offshore waters in many parts 
of the world 

New areas are under exploration, 
drilling has commenced, and significant 
new fields have been discovered 

Offshore Louisiana still leads in true 
offshore drilling, but the protected 
waters of Lake Maracaibo still furnish 
the most overwater production 

Maximum production from the 4000 
wells on the lake at depths from 3500 
to more than 12,000 ft has reached as 
much as 1.4 million bbl per day, and 
drilling continues. Wells flow to 176 
gathering stations in the field 

The prolific Middle East has pro 
duced the Safaniya field, rated the 
largest proved offshore oil field in the 
world with an area of 71,700 acres, 
located off the coast of Saudi Arabia 


Thus far, 33 wells have been drilled 
and production facilities for 175,000 
bbl per day have been installed. 

The Manifa field in this location has 
also established production from 3 
wells and a fourth is being drilled. 

In Iranian waters of the Persian 
Gulf, a permanent platform is being 
rigged out, and a second wildcat is 
being drilled by a mobile platform 

In the Mediterranean, an offshore 
strike near Sicily was made from a 
mobile unit owned by the Italian state 
oil monopoly. 

Another closer-to-home area that’s 
showing promise is in the Gulf of 
Campeche off Tabasco, Mexico. An oil 
strike there is termed a major offshore 
oil field by the operator. 

Elsewhere in the Western Hemi- 
sphere, a 400 bbl per day producer has 
been completed underwater off Peru 
by a floating drilling vessel....A $4 
million dry hole off Cay Sal in the 
Bahamas has been plugged seismic 
surveys are being conducted off Nova 
Scotia in Canada surveys are being 
conducted in Alaskan waters and the 
Federal Government may put leases 
on the block soon. 

In Lake Erie considerable gas 
production has resulted from shallow 
drilling and underwater completions 
adjacent to 12 Canadian onshore fields 
Over two million acres are under per- 
mit for drilling. 

Activity continues off California, 
where a floating drilling vessel drilled 
an experimental well in 1500 ft of 
water to set a new world depth record 

Recent 
million for five leases, totaling 17,000 


aggregate bids of $55.5 
acres, or $3235 per acre, indicate that 
California’s offshore waters may soon 
become a more active development 
area. 

Most production still comes from 
wells slanted out under the Pacific, 
however, the two major offshore in 
stallations are an artificial island 8000 
ft off Seal Beach with 29 producing 
wells, and an offshore stationary plat- 
form in 100 ft of water with four 
producers in Santa Barbara County. 

In the Far East, the Japanese are 
drilling a second wildcat off their coast 
using the mobile unit “White Dragon.” 
heir first drilling attempt resulted in 
a dry hole 

The U. S.-built mobile unit was 
assembled in Japan. 

Off Borneo, the first mobile unit to 
be built in England will soon drill in 
the China Sea 

The Russians are producing from 
offshore platforms connected by cause- 
ways extending for six miles over the 
Caspian Sea opposite Baku. They claim 
that it costs them about 40 percent 
more rubles to produce there than on 
land x*** 


THE PETROLEUM ENGINEER, October, 1959 





LECTURES OF THE UNIVERSITY OF TEXAS 


NATURAL GAS... 
The Slumbering Giant 


Some factors affecting the sales, prices 


and markets of this potent energy fuel 


W.L. Bowser, Notural Gas Superintendent, Atlantic Refining Company, Dallas, Texas 


SINCE THE PRIMARY USE of gas 
in the distant market is for domestic 
and industrial fuel, the hydrocarbon 
components are important. When fi- 
nally delivered to the pipeline for trans 
mission, these components usually have 
been reduced to predominantly meth- 
ane and ethane, with smaller quantities 
of heavier hydrocarbon and traces of 
other gases, such as carbon dioxide, 
nitrogen, oxygen, and water vapors 

Special treatment is required if the 
acid gases (carbon dioxide and hydro 
gen sulfide) are present in appreciable 
quantities. Carbon dioxide is corro- 
sive and has no heating value, and hy- 
drogen sulfide is corrosive and objec- 
tionable in odor. Specifications are 
very stringent on the amount of hydro- 
gen sulfide permissible, and only min- 
ute traces ever reach the line. Specifi- 
cations are so rigid that points of pos- 
sible entry are watched very closely, 
and if any appreciable quantity of sour 
gas enters the line, the source is shut 
off and the line purged 

Heavier hydrocarbons are objection- 
able only when they condense in the 
transmission system. These heavier 
components are of more commercial 
value as liquids than in the gas stream. 
(Profit of | cent per gal on propane 
requires a gas value of 30 cents Mcf 
to break even to leave it in the gas 
phase.) Usually, economics dictates 
that they be removed and sold sep- 
arately as liquids, so that removal is 
rarely a requirement to meet specifi- 
cations 

The most universally-applied sales 
specification for high-pressure gas is 
water content. A water vapor content 
is usually specified at some maximum 
value in the range of 6 to 7 Ib per Mcf. 
This is much lower than required to 
avoid condensation of liquid water in 
the lines, and is kept low to avoid 
formation of hydrates which will plug 
lines and equipment 


Growth of Natural Gas 

Once the gas has been gathered and 
treated to meet pipeline specifications, 
it becomes what may properly be de- 
scribed as “the world’s most sought 
after fuel.” Fig. 1 illustrates this point 
his is a plot of the production of coal, 
crude oil, and natural gas. It indicates 
that coal production is falling off, while 
oil and gas continue to climb. This 
does not look like a spectacular rise, 
but look at the table below which 
shows only the period from 1945 to 
1957, on which is indicated the per 
centage of total production of each 
fuel 


In this period, coal’s relative posi 
tion as a source of energy has actually 
declined by about 38 percent; crudk 
oil’s position has increased by about 16 
percent; whereas gas’ position has in 
creased about 109 percent. (Total en 
ergy production of the three has in 
creased about 30 percent.) 

Why did natural gas grow so tre 
mendously? It would be gratifying to 
those of us in the industry to claim 
this growth as a result of intense sell 
ing effort and technological improve 
ments 

Both of these have been factors 
the salesmen have pounded the pave 
ments and battered the air waves ex 
tolling the virtues of their product. It 
is clean to use, burns efficiently, is easy 
to use in automatic installations whicl 
have eye appeal, presents no storage 
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FIG. |. Gas grows at fast rate while coal has lost some ground in this comparative chart 


of U. S. production of mineral energy fuels 
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problem for the consumer, and is safe 
to use and cheaper than coal or fuel 
oil. All types of equipment used in the 
gas industry have been improved. 

Without losing sight of the impor- 
tance of these factors, let us consider 
some others. The total energy require 
ments of the country expanded by 
about 30 percent (from 30,681 trillion 
Btu in 1945, to 40,165 in 1957) 

Now look at comparative prices for 
the various fuels Table 1. Gas is 
highly competitive in price. Anyone 
who can’t get the lion’s share of an ex 
panding market with a superior prod- 
uct when he can sell it at prices equal 
to or below competing products is a 
poor salesman. We have done at least 
slightly better than poor. 

Increase in pipeline capacity. Illu 
strative of the growth of the gas busi- 
ness is the history of the Tennessee 
Gas Transmission Company. Construc 
tion of its original 1265-mile single 
pipeline from South Texas to West 
Virginia began in late 1943. It was 
placed in service in late 1944. The first 
full year of operation was 1945. Some 
pertinent factors indicating its growth: 
A 10-fold increase in daily capacity, 
8-fold in reserves, 18-fold in gross in- 
vestment. This growth is repeated 
throughout the industry by practically 
every major gas transmission pipeline 
in the U. S. Fig. 2 summarizes this 
growth 


TABLE 1. Comparative cost of various 
fuels in different U. S. cities in 1955. 
Figures are cost in dollars per million 
useful Btu. 


City Coal 
Baltimore, Maryland 
Cincinnati, Ohio 92 ay 
Washington, D. C | 66 1.98 
Richmond, Virginia 1.38 Os 
New York City | 69 1 84 


Now where did all this gas go? 
Table 2 shows the distribution to the 
various markets. Residential and com 
mercial uses represent the fastest grow- 
ing segments. Power generation and 
industrial are still significant factors 
and perform two very valuable func- 
tions for the industry. Many of these 
sales are interruptible upon demand of 
either party. When the residential de- 
mand jumps up for the winter peak, the 
distributor cuts industrial sales until 
he can supply this demand. When the 
price of gas is above alternate fuels, 
the customer can (and does) shut off 
the gas and go to these alternate 
sources 


Where Does the Producer Stand? 

Before a foot of this gas is available 
for market, a lot of time and money 
must be spent to lease the land, to 
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FIG. 2. Gas industry growth i; demonstrated by the increase in capacity of the major 


interstate transmission lines 


evaluate its potentiality by geological 
and geophysical methods, to drill the 
wells and to install the necessary pro- 
duction equipment 

What has happened to the price of 
gas in the area where produced? 
Fig. 3 shows the average value at the 
wellhead for gas regardless of the use. 
Indicated on this chart are some higher 
prices which were brought about by 


the startup of new pipeline projects, or 
expansion of old projects. This demon- 
strates one of the peculiarities of the 
producing end of the business — the 
effect of long term contracts 

What effects field prices? At any 
given time, any producer marketing 
gas from numerous areas to different 
purchasers has a wide range of prices 
for a commodity that in most in- 


TABLE 2. Domestic consumption of natural gas by uses, 1930-1957. Volume is in 
billions of cubic feet. (Bi-annual date.) 


1945 1947 
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Volume 
' 


HO7 SUL 
Percent of U.S 56 Is 
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Volume 
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Volume 
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Oil Field 

Volume 

Percent of U.S 
Carbon Black 

Volume 

Percent of U.S 
ltefineries 

Volume 

Percent of U.S 
Electric Utilities 

Volume 

Percent of U.S 
(ther Industrial 

Volume 

Percent of U.S 
lotal Industrial 

Volume 

Percent of U.S 
Total 

Volume 

Percent of U.S 
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stances is interchangeable. One could 
be selling gas of identical composition 
for prices ranging from 2 cents to 20 
cents per Mef. 

This seems like a silly way to do 
business, but no really satisfactory way 
to eliminate this variation has been 
devised. It has its origin in the long 
term contracts which are required in 
order to get pipelines built. 

Since the pipeline company must 
have a long term supply to finance the 
project, the problem of arriving at a 
price for a period 20 years into the 
future is most important and difficult. 
At this point, the facts available are 
few and the estimates legion. The only 
established fact is usually that gas of a 
certain composition is available. Esti- 
mates are made of the probable reserves 
available, the number of wells required 
to deliver this volume, treatment re- 
quired, cost of equipment required for 
initial delivery. But such problems as 
replacement of producing and gather 
ing equipment due to corrosion, well 
workovers and replacements due to 
producing difficulties, future labor and 
material costs can only be guessed 

As a result of these unknowns, the 
industry has universally adopted a pro- 
vision that the producer is not required 
to continue operations when they are 
uneconomical. The purchaser’s obli- 


gation to take gas is controlled by the 


avails, is lowered as gas declines, and 
usually his obligation disappears if 
certain minimum deliveries are not 
maintained. This was devised to avoid 
unprofitable operation by either party 

There remains the problem of de- 
veloping a price schedule which will 
provide the producer the market value 
for his commodity during the various 
years throughout the term. 

Field pricing factors. When the new 
era of pipeline building began in the 
1940’s, the industry knew of the ef- 
fects of long term-fixed price contracts. 
As the producing properties get older. 
operating and maintenance costs in- 
crease, and productivity declines so 
that costs per unit volume increase. It 
appeared that inflation was to be a 
fixed factor in the future of the econ- 
omy, so even to generate equivalent 
dollars, prices must be increased. 

The escalated price schedule was de 
veloped, and the earliest form provided 
for an increase of 1 cent per Mcf each 
five years. 

In order that prices would more 
closely reflect the going market price 
during various periods, the “favored 
nations clause” was developed. This 
clause generally provides that if the 
purchaser pays a higher price to any 
producer within an area specified in the 
contract, he also must pay this higher 
existing contracts. 


price under his 
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FIG. 3. Average wellhead price in cents per thousand cubic feet of natural ges from 


1936 through 1956. 


Sometimes, this type clause also pro- 
vided that if any other purchaser paid 
a higher price within the said area, then 
the producer would receive this price, 
and if not, he could cancel the contract 
(so he could sell to this higher market) 
This later provision is the so-called 
“Third Party Favored Nations Clause” 
and is not found in many contracts. 

While this had the desired effect for 
a period, it ultimately led to formation 
of subsidiary companies, transporta- 
tion agreements and similar devices to 
avoid triggering these clauses. It also 
forced the purchasers to go to other 
areas beyond their existing “favored 
nations territory” to buy new supplies 
of gas. Thus, producers found that 
some lines could not buy their gas in 
certain areas due to effect of any new 
higher price supply upon existing con- 
tracts. So, its overall effect may have 
been to depress prices below the true 
market value. 

Another pricing provision aimed at 
producing the market value during the 
various years of the contract period 
was the “renegotiation or redetermina- 
tion clause.” This provided that at 
stated intervals the price would be re- 
determined at some average of the 
highest prices for new gas contracts, or 
renegotiated entirely. Many people in 
industry thought this offered the best 
method yet devised to provide a rea- 
sonable approximation of the going 
market value throughout the term of 
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the contract. Whether this is correct ts 
not known, and may never be known 


FEDERAL REGULATION OF GAS 

In June 1954, the U. S. Supreme 
Court, in the famous Phillips Case, 
ruled that the Federal Power Commis 
sion had the authority under the Nat 
ural Gas Act of 1938 to control the 
price of gas in the field. 

Immediately after the decision, the 
Commission ordered all producers to 
file for Certificates of Public Conveni 
ence and Necessity on their existing 
sales, even though in cases of sales to 
the interstate pipelines most of these 
contracts were on file already in the 
pipeline company dockets. They 
ruled that any new sales could not 
commence until a Certificate had been 
granted. Such grants require a hearing 
before an examiner of the commission 
Initially, this consisted of only a short 
appearance before the examiner; how- 
ever, there have been so many inter 
venors and so much discussion about 
the necessity for cost evidence, that 
these hearings have become very time 
consuming. This will continue until 
definite rules are established as to the 
type of evidence required. If cost evi 
dence is required, acceptable pro 
cedures and types of cost 
must be spelled out more clearly. In 
any case, until the issue is settled in 
any particular docket, the producer, 
transporter, and consumer must all 


also 


evidence 


B-33 











o 
°o 








THIRD 


"QUARTILE 


MEDIAN 





FIRST 





PERCENT OF TOTAL NUMBER OF LEASES 
° 





°o 


‘QUARTILE 








°o 


50 100 i150 


200 250 300 350 400 450 500 


PERCENT VARIATION FROM MEDIAN EXPENSE 





FIG. 4. Percentage variations of on-lease expenses from the median in cents per million 


Btu (Example of 1955 sales from leases) 


mark time. After the case has been de- 
cided by the Commission, the court- 
house is the next resort of the dis- 
satisfied party. There is a procedure for 
securing a temporary authority in 
emergency cases. Due to the uncer 
tainty as to the effect of temporary 
authorization, this is not used except 
in cases of emergency and after care 
ful evaluation of the circumstances 


Basis for Price Regulation 

Despite the fact that the Commis- 
sion has actively investigated numerous 
producer cases and in each instance the 
producer, as well as the Commission 
staff, presented his own ideas of how 
costs are to be determined, no ap 
proved method has been developed 
since the Phillips decision 

Many think this problem is not com- 
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plicated. One must merely determine 
the amount of money to be spent in 
finding and producing the gas, add a 
reasonable return on the capital money 
invested, and divide this sum by the 
amount of gas found and to be sold 

Phe traditional “rate base” approach 
(used in the public utility industry) ts 
similar to the formula stated above 
First, it must be determined how much 
money is invested in the property (now 
considered to be dedicated to the pub- 
lic). The operator will be allowed to 
earn some fixed rate of return on this 
capital investment. Traditionally this 
rate has ranged up to 6 percent, which 
rate is applicable only to industries 
having a comparable “risk factor” to 
these public utility companies. After 
determining operating expenses and 
depreciation incurred in performing 
the service, including an allowance for 
the cash which must be kept on hand 
to operate the business, we have a sim- 
ple addition problem before we divide 
by the gas to be produced. 

Price factors for producer. In ap- 
plying this to the gas producer, con- 
sider some of the factors to be used in 
the formula. In the search for oil and 
gas, money is spent for leases, geo 
physical work and geological work. At 
any given time in the exploration pro- 
gram, all companies find they have 
spent money on areas from which they 
can get no return. They have released 
the acreage because it was believed 
non-productive. This money must be 
recovered, if at all from the acreage 
that does become productive, whether 
of oil or gas 

On the remaining acreage we spend 
money to drill and find the following: 
(a) An area which contains nothing 
but gas. (b) An area which contains 
nothing but oil. (c) An area which 
contains several oil sands, with gas in 
solution and a gas cap. (d) An area 
which contains a, b, c, and another 
zone which is a gaseous fluid in the 
reservoir, which, when separated on 
the surface at pressure sufficient to de- 
liver the gas, produces distillate as well 
as gas. (e) Areas on which 31 dry holes 
have been drilled. This is based on the 
assumption that the productive areas 
contain 55 producing wells. The in- 
dustry average for the past decade 
would indicate this number of dry 
holes. 

Now we have our problem the 
money spent on the non-productive 
acreage, dry holes, the productive 
acreage drilling, equipping the wells to 
produce, and a system to prepare gas 
for market must be allocated among 
our successful ventures, and between 
oil and gas, since that is what we found. 
The fact that oil and gas are joint 
products is inescapable. Some method 
of prorating all costs the producer in- 
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Saddle runaway well pressures... 
with 


HYDRIL 


BLOWOUT PREVENTERS 


THE VERSATILE Cartridge-type packing unit in Hydril 


Blowout Preventers squeezes the life out of dangerous 


well pressures, yet opens wide for working or maintains 
a snug packoff around outsized members of the drill 
string ... and will securely seal the open hole. 

Unique in design, the ability of Hydril Blowout 
Preventers to act instantly against rising well pressures has 
set new standards of safety in oilfields around the world. 

Ask your Hydril Salesman for more detailed 
information on Hydril Blowout Preventers, or 


consult Composite Catalog. 


NOW...THERE IS A HYDRIL 
BLOWOUT PREVENTER 
FOR EVERY WELL CONDITION! 


NEW “GK-6-10000"’ WORLD-FAMOUS “GK” ““MSP-2000" 
Big, beefy, extra rugged For a dozen years the Compact and lightweight 
to handle highest standard of the oil patch. for medium-pressure 
downhole pressures... The original ‘‘blowout drilling, remedial work, 
the ‘‘double-safe”’ preventer that prevents well servicing. 
blowout preventer! blowouts !"’ 


HYDRIL COMPANY 


714 WEST OLYMPIC BOULEVARD, LOS ANGELES 15, CALIFORNIA 
Factories: Los Angeles, Calif.; Houston, Texas 


Sales offices: Bakersfield, Los Angeles, Ventura, California; Harvey, New Iberia, Louisiana; 
Oklahoma City, Tulsa, Oklahoma; Rochester, Pennsylvania; Corpus Christi, Dalias, Houston, 
Midiand, Odessa, Texas; Casper, Wyoming; New York, New York; Calgary, Edmonton, Canada 
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curs in finding and producing them 
must be devised. 

Producing cost dilemma. A charac- 
teristic of the producing business well 
known to all in the industry is that 
there is no relationship between the 
costs incurred by producers and the 
volume of petroleum supplies pro- 
duced and producible for this cost. 
Stating this another way, 10 wells 
drilled to the same depth on 160-acre 
spacing in each of two separate areas 
may develop widely differing quan- 
tities of petroleum. Data in Fig. 4, 
taken from testimony presented to the 
Commission, demonstrates this fact. 
Note the wide variation between leases. 

Fig. 5 shows these same data, but 
this time all leases within an operating 
district are considered. The spread is 
still large but has been greatly reduced. 
(The allocation problem has been 
avoided in these cases by considering 
only those costs chargeable to the 
leases and computing the costs in cents 
per million Btu.) These data indicate 
that the smaller the unit, the wider the 
variation in cost, which is the result to 
be expected in view of the basic nature 
of the business. 

Some producer price headaches. A 
producer with 20 wells, fields or areas 
could have 20 different costs, ranging 
from absurdly low to fantastically high. 
Should his contract be adjusted in each 
instance? This range could be 2 cents 
to $2. Will the high cost gas be left in 
the ground forever? Suppose his costs 
are averaged, and this average is above 
some of his contract prices and below 
others. Will the low ones be raised to 
the anguished howls of some consum- 
ers and the high ones lowered to the 
dignified acquiescence of other con- 
sumers? 

Now assume there is one well, field 
or area with 20 producers. Here we go 
again. We could have 20 different costs 
of the same fantastic range. Should the 
contract price be adjusted for each pro- 
ducer? Should the average cost for all 
producers be used? 

Regulation of the gas producing end 
of the business will prove to be a tre- 
mendously difficult problem. It also 
appears that no correct cost can be de- 
termined except through the workings 
of the laws of probability. The legend- 
ary “Gordian Knot” was not untied, 
but cut with a sword by Alexander the 
Great. While this represented satisfac- 
tion to Alex — it was disaster for the 


rope. 


The Demand and Supply Picture 

Where do we stand today in satis- 
fying the demand for gas. Fig. 6 shows 
the production, reserves added, and 
years supply remaining for the period 
since 1947. The obvious conclusion 
from this curve is that since 1947, even 
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FIG, 6, Natural gas statistics since 1947 showing annual production, additions to reserves, 


and reserve-demand ratio. 


though we found more gas each year 
than we produced, we were unable to 
add sufficiently to the reserves to main- 
tain the original supply, annual demand 
ratio. Consequently, the future avails 
have declined from above 30 years sup- 
ply to slightly over 20 years (about 4). 

Some will conclude that regulation is 
already exacting its toll. However, de- 
mand has been so great that supply 
may not have had time to catch up. 
Furthermore, even though the search 
for gas has been slowed down by the 
existing confused state of the industry, 
it is doubtful that time elapsed is suffi- 
cient for this effect to appear. 

The basic question. The efforts of 
all business, individual or corporate, 
are aimed at one single target, namely 
to provide to the consuming public the 
goods and services it desires and needs 
at a price the consuming public is will- 
ing to pay, and at a profit to the busi- 
ness. Businesses fail or products go off 
the market when either the public or 
the owner of the business is dissatis- 
fied with his part of the bargain at the 
required price. 

When we adopt a policy of regula- 
tion, we substitute the judgment of a 
few men for that of many producers 
who compete in the market place for 
the gas the consumer needs. If one of 
these competitors makes a mistake, he 
may lose money and go broke. How- 
ever, if the few make a mistake and set 
the price too high, the consumer can- 
not afford to buy the gas; and if too 
low, the gas supplies will not be devel- 
oped. In this latter case, the cost to the 
consumer will gradually increase, be- 


cause even if the producer’s prices are 
frozen, the costs of transmission and 
distribution are largely fixed in nature 
and will not decline directly with 
throughput. There is some price at 
which men will not risk their own or 
their stockholders’ money in a search 
for the required gas reserves. As of 
this date, neither individual Americans 
nor corporations can be directed to 
undertake this risk. 

We have taken a highly competitive 
business and classed it with those which 
are granted monopolies. We have taken 
a business fraught with risk (only one 
wildcat in nine is successful — 36 per- 
cent of all wells drilled during the dec- 
ade 1947-1956 were dry holes) and 
classified it with those considered of 
low risk. 

Ask those favoring regulations one 
double-barrelled question: If you were 
given $10 million and necessary basic 
cost data, (a) How much electricity 
could you guarantee to generate and 
deliver at the plant fence? (b) How 
much gas could you guarantee to find, 
produce, and deliver at the property 
line? 

There are hundreds of competent en- 
gineers who could answer the (a) part 
of this question, but I doubt that you 
could find any who would attempt to 
answer the (b) part of the question. 

Regulation of the producing end of 
the natural gas business raises a basic 
question; namely, can a regulated econ- 
omy satisfy the desires and needs of the 
consuming public better than the com- 
petitive system heretofore employed? 

*x*** 
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Comments reflect... 


Drilling Contractors Outlook 


Slightly improved conditions due to more wells being drilled 
and fewer rigs in service ...need for better technology and 
equipment despite low profits ... keeping trained crews difficult 


THE DRILLING CONTRACTOR appears caught in a 
dilemma between industry demands for improved tech- 
nology and equipment during a period when oversupply 
of rigs and consequently low income prevents them from 
investing in equipment and keeping their best technically- 
trained people. 

Some encouragement prevails in most areas with the 
leveling off from the downward trend in drilling. Sufficient 
rigs are being obsoleted and taken out of service to at least 
provide a living for the efficient contractor. There seems 
to be some hope for gradual improvement with future 
increases in drilling with still less equipment operating 

Revolutionary new equipment...completely different 
from the standard rotary rigs used for many years... was 
mentioned as a necessity for the future. But no one inter- 
viewed thought the new drilling devices in use or under 
development answered this need. 

More penetration at less cost with present equipment 
seemed the objective of contractors at present since they 
don’t believe the oil industry could stand much increase in 
footage payments due to their own squeeze with low allow- 
ables and world oversupply of oil. 

Some areas looked brighter than others, and contractors 
who drilled leases of their own felt more secure than those 
depending entirely upon contract drilling for their survival. 

None felt that foreign operations were a panacea 
Libya was mentioned as a hot area... and Venezuela had 


Opinion from: Carnes Weaver, President, Carnes 


What's the General Outlook for the Drilling Contractor? 

Right now, there’s no room for any new entrepreneurs in 
it...and, the way it looks today, I wouldn’t recommend it 
to my son. There’s no bonanza in foreign drilling, either. 
How Has Your Business Been This Year? 

We have done much better this year than we did last year 
And, we have done a little better than some... I know of 
contractors who have gone out of business. 

In the upper Texas Gulf Coast, places to drill have really 
narrowed down. Unless new and deeper provinces are found, 
there are no prominent structures left to drill. This area has 
been drilled a long time .. and, there is a dry hole in just 
about every place you want to look. 

In South Louisiana, it’s different. The number of wells 
drilled there per square mile is much less than the upper 
Texas Coast ...so, there are more wells to be drilled over 
there . . . to obtain more geological information. I think they 
will drill more in South Louisiana because there is more 
virgin territory to explore. 
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simmered down due to heavier government bites on produc 
tion plus import controls from the United States. 

Keeping experienced rig labor remains a critical problem 
with a rising demand for more technically-trained men 
Lower wages and difficult working conditions make the 
drilling rig less attractive than factories. 

Equipment improvements cited: Hydraulics were most 
prominently mentioned . . . more jet bits, bigger pumps, and 
higher pressures; slim-hole drilling ...some applications 
trend in rigs...unitizing more than portability; lighter 
drawworks ... better opportunity for profit; percussion 
drilling ... quite successful in fluid-free holes; turbodrills 

. can’t see that they're the answer; bit design . . . lubricated 
bearings helpful during long drilling periods; and metallurgy 

in the future, better drill pipe will allow greater torque 

Subjects covered by questions include: How busy did 
you stay this year; what’s the contractor’s outlook for next 
year in domestic and foreign drilling; what new equipment 
and techniques have you employed; what's the rig labor 
situation; how are profits on holes drilled; is the trend toward 
larger or smaller companies; what's the long-range future 
for the drilling contractor? 

Contractors interviewed cover the nation with 
over-lapping areas of drilling operations and they are 
opinion-leaders in their particular region. Presented here 
are their comments on issues that vitally affect the men 
in contract drilling and the oil industry they serve. 


Weaver Drilling Company, Houston, Texas 


But I feel somewhat dismal about wells in this section of 
Texas . . . unless new and deeper zones are discovered 


Has the Steel Strike Affected Gulf Coast Drilling 
Operations? 

Yes, it has. In the deep wells and in the barge drilling over 
in South Louisiana, right now, some companies are laying 
off rigs because of pipe. I haven't had anyone knocking on 
my door to sell foreign pipe. Even if you had some, it’s use 
fulness depends upon depth and the type of holes you have 
to set it in. But, anything that can be cheaper for the oil 
business is going to be used. 

What About Slim-Hole Drilling in the Gulf Coast? 

There are some applications for a hole of no less than 
6%-in. diam. but overall, I don’t see anything smaller in size 
than this taking over in the Gulf Coast just now 
What About Equipment Needs for Gulf Coast Drilling? 

Every day, we find that the oil companies are demanding 
bigger, better, new equipment more blowout preventers 
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The Prime Line for '59 


Here are all the products needed for the first step toward 
profitable production. Look at the variety of Shoes 

and Collars... Baskets... Wall Scratchers... Casing 
Centralizers...in every type and size to meet your 

well conditions successfully and economically. 


Never before has your supply store been able to offer 
such a complete line of Practical and Dependable 
BAKER Primary Cementing Tools! 


You get more than just a good cement job when you select 
the balanced combination of Baker Primary Cementing 
Equipment. For, whether yours is a routine cement job 

or a ‘‘problem" with weak porous zones which must be 
protected from dangerous pressure surges— you'll get the 
job done right and preserve maximum productivity. 


Baker Primary Cementing Equipment is conveniently 
available at your supply store, backed by the stocks in 

64 Baker Branches. Over 400 Baker Servicemen stand ready 
to provide genuine help with your cementing problems. 


BAKER OIL TOOLS, INC. 
HOUSTON * LOS ANGELES * NEW YORK 
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.... Plus a lot of other features, such as the type of casing 
tools we use. Demand for specialty items continues to in- 
crease. And . . . there is hardly any way you can pay for them 
on a bid basis ... you just have to make a straight charge 
How About Your Pumps...Do You Have Adequate 
Hydraulics? 

Yes, we do. We calculate our hydraulics and watch this 
very closely. Some companies are demanding even larger 
than 1200-hp pumps... going up to pressures of 3500 psi. 
In one case, where a 5-in OD drill pipe was used, the tool 
joints were stressed by these increased pump pressures. In 
the long run I think the trend to more pump pressures and 
greater mud velocities will work to our advantage in some 
cases ... and in others, it might be a disadvantage in that it 
might cause lost circulation and related problems. 

Have You Reduced Rig Up and Tear Down to a Minimum 
Time? 

No...1 don’t think anyone has reduced rigging up and 
tearing down time to the minimum they would like to see it. 
But, we are constantly improving and getting new ideas all 
the time. 

Is This in Portability or Unitization? 

More unitizing than portability. Unitizing for one partic- 
ular South Louisiana marsh location may have to be changed 
for the next restricted location...every well is different, 
and you have to change your rigs to fit a particular marshy 
condition. In areas where we are drilling on the ground... 
such as dry, flat land... we have no problem. 

Can Modern Drilling Equipment Be Improved? 

There had better be room for improvement somewhere. 
However, we think we are getting all the work from our 
equipment that the equipment will afford. I don’t think any- 
body in the drilling business is really getting enough money 
for the work we do get from our equipment. 


Do You Have a Problem With Men Leaving the Drilling 
Business? 

Yes... the older, experienced man who can break into 
private jobs within a short drive from where he lives will take 
the job. The new men we are getting are young and inexperi- 
enced ... which is not what we would like to have. It causes 
the safety factor to jump up... and affects the time of get- 
ting the job done. I don’t think a lot more money is going 
to solve it now. 


Has the Drilling Crew Personnel Problem Become More 
Critical? 

Yes, I’m afraid that some of the loss in revenue all of us 
are experiencing has to be attributed to inferior labor in some 
cases. More money for higher wages would help, of course. 
But, there’s no way on a bid basis to increase the money in- 
come for your services because, after all, the producer... 
the operator... has problems, too. They’re looking every 
day for ways to drill a well cheaper. So, they are not going to 
be benevolent to the contractors that work on a bid basis. 


Do You Think There’s any Advantage in Contractors 
Getting Bigger? 

Yes, I do. I think that’s really the only salvation we have. 
In this way, the price can be controlled better. In other 
words ... 10 people can get together and realize through an 
association what things are actually costing them. Better cost 
accounting can be justified. There are a lot of small contrac- 
tors in this business that don’t know whether they are mak- 
ing money or not. 

So... if the drilling business is concentrated in the hands 
of a few concerns, I think they can present a stronger front 

. and can effect economies not possible with small opera- 
tions. 


Opinion from: Paul F. Rutledge, President, Rutledge Drilling Company, Santa Fe, New Mexico 


What's the Drilling Contractor’s Outlook for 1960? 

The drilling contractor’s outlook in the Rocky Mountain 
area for 1960 is not pessimistic. But, neither is there reason 
for great improvement over 1959. The drilling pace will be 
substantially the same for next year as this year. 

Wells drilled in the future will require more technical 
knowledge and engineering than in the past, and the trend is 
to more complicated and improved methods of completion. 
lhe drilling contractor is being forced to supply more techni- 
cal men to meet the requirements of the industry. And the 
industry would pay for these needs, but the contractors in 
bidding against each other are not taking into consideration 
the fact that it’s going to take more technical knowledge 
to do the job. 

Cost of development wells should be reduced by this new 


technology, as compared to what future costs would be if 
it were not used. 

We all know that it will take more money for the contract- 
ing industry to improve their technical methods of drilling a 
well. But, with everyone trying just to stay in business, I 
don’t know how we can do it. Only time and the survival of 
the fittest will improve the situation of the drilling contractor. 
Are Contractors Having Trouble Keeping Qualified People? 

We're facing now a need for a pay raise from top to 
bottom. But business is so competitive at present that no one 
can afford to raise. As a result, labor conditions are deteri- 
orating. 

Does the Larger or Smaller Contractor Have the Advantage? 

One advantage or disadvantage offsets the other in com- 
paring their ability to compete. 

What Do You Feel Will Happen to Drilling Next Year? 

There won't be substantially much change. There will have 
to be a sufficient number of wells to keep up our reserves 
from a national defense standpoint. 

But, the cost of drilling marginal wells will reduce the 
number of companies that are able to drill. Also, there will be 
multiple completions — one well will be drilled in the place 
of three in some instances. Of course, multiple completions 
will provide the incentive to drill some wells that would not 
be drilled otherwise. 

The situation calls for everyone doing the best he can to 
keep the industry going. 


Opinion from: William Cordell, Drilling Superintendent, Pioneer Oil and Gas Company, New Orlears, La. 


Was There Much Drilling Rig Activity Last Year? 
There's been quite a bit. Mississippi is going to be the best 
part of it. We have three rigs of our own and at present all 
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of them are there . . . one in central Mississippi, the other two 
in southern Mississippi. 
Next year we expect to do well, also. 
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How’s the Profit Picture for Contractors? 
We're doing all right .. . not making a fortune but we're 
managing to get by 


Have There Been any New Equipment Developments or 
Techniques? 


Offhand, I don’t know of anything 
How’s Your Rig Labor Situation? 

It seems to be adequate. We keep our rigs pretty busy and 
we've been able to keep pretty good crews. We mostly drill 
deals that we get up ourselves, we're not just straight con 
tractors although we do contract occasionally. 


Opinion from H. M. McClure, Jr., President McClure Drilling Corporation, Alma, Michigan 


What's the General Drilling Situation in Your Area? 

It’s somewhat organized, that is, four major oil companies 
are the principal operators. 

While it is difficult to project operations due to varying 
types of deals, production should climb at a steady rate for 
the next two or three years. This area will be a good place to 
operate for those who have been here for a reasonable period 
of time, since the larger operators already have individuals 
doing their drilling work for them. 

What Is the Profit Picture in Drilling There? 

Price-wise, probably rig income in Michigan is not based 
on investment. If so, they are not making much over 25 per- 
cent of what they should earn. And, I don’t see where it is 
going to improve a great deal. Price of crude is remaining 
fairly static, and every operator is trying as best he can to cut 
corners. 

Have There Been Any Significant Rig Improvements in 
Your Area? 

Not particularly. Major item most of us have worked on is 
that of hydraulics. Mobile rigs have not worked very well 
due to weather and highway restrictions. We are using more 
jet bits, bigger pumps, and higher pressures. Whether this is 
improved economics or not is a question. 

Better equipment costs more but it’s digging the hole 


Opinion from: Robert Edgar, Contracts Manager, 


How Does the Drilling Business Shape Up in California? 
Business has been fairly good in the northern gas fields 

of the Sacramento Valley area, especially since last April. 

And, it looks like there may be enough business there to keep 

some of us busy for the remainder of the year . . . at least, it 

looks favorable right now. 

Can You Tell Us About the Venezuelan Drilling Picture? 

Drilling has slacked off considerably in Venezuela, con- 
sidering that only about 50 to 60 rigs are now running... 
and, I can’t see much hope for any improvement the rest of 
this year. 

The world oil situation has been a big factor. There’s just 
an oversupply of oil. Import restrictions put on by the U. S. 
have hurt some, too. And, the collective contract between 
the petroleum workers and the petroleum companies is to be 
negotiated in October. 

This has been somewhat of a factor. And, there will be a 
labor freeze during this time of negotiation, so people don’t 
want to have any more hands on the payroll than necessary. 
How Are Taxes on Production in Venezuela? 

The tax situation there was changed last December. It’s 
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faster. But, if you dig holes faster, the operator doesn't take 
into consideration the expenditure to get the additional feet 
of hole. When we cut two days off a well, the operator nor- 
mally expects that this saving should be passed on to him. 


What About Allowables in Michigan? 

As far as oil development is concerned, the wells brought 
in have been good . . . recovery per acre is good. Allowables 
are also reasonably good, and range from 40 to 150 bbl daily 
per well. Many factors are involved in determining allow- 
ables ...such as depth, bottom-hole pressure, gas/oil ra- 
tios, as well as a pool basis. 

Do You Have a Problem Getting Trained Drilling Crews? 

This is always a problem in the field. We are constantly 
training our own people. In this location, if you need a good 
rotary hand, you just about have to train him. There is no 
place to get him. Occasionally, we get someone from the 
Southwest who has had rotary experience, but rarely. 

Most of our crews have been trained here in Michigan. . . 
since we have some unique problems here, such as lost cir- 
culation, etc. 


What’s Your Opinion About the General Outlook? 

I believe we will be in fair shape . . I don’t think the steel 
strike is going to hurt us too much because foreign steel can 
supply our needs. We are not hurting for any major items 
There are specialty items that might put us in a bind. 

But I think this steel strike could go on for another six 
months without completely shutting our operations down 
We're buying foreign steel today $40 to $50 per ton cheaper 
than domestic steel when it is available. In view of these 
economics, I don’t see why we can’t continue to use foreign 
steel even after the steel mills go back into production 

I think there will be fewer rigs running this year over the 
nation than there were last year. The drilling business may 
not look too good. Here in Michigan, we're trying to isolate 
it, and hope that because we can control most of our work, 
our rigs will be fairly active. 


Brown Drilling Company, Long Beach, California 


about a 60-40 split now, with the Venezuelan government 
taking 60. This tax was put into effect December 19 last 
year, retroactive to the first of January last year. That was 
somewhat of a deterrent. 

Further, the government announced that there will be no 
new concessions. And, of course, people are not wildcatting 
when they’re quite sure that concessions are not going to be 
let. 

But probably the most basic of all factors is just the world 
demand for oil . . . the demand is off right now 
Generally Speaking, How Does the Profit Picture Look? 

One month you might get a fair return and the next month 
you don't . . . so it’s pretty hard to say right now. We had our 
big business boom during the summer months this year, and 
it looks like there just might be enough work to keep fairly 
busy for the rest of the year. We could have all our rigs down 
tomorrow as far as that goes, but it looks like there’s going 
to be a little activity out here in the northern area the rest of 
this year. 

Do You Feel Your Equipment Needs Are Being Met? 

For the time being, I think they are pretty well satisfied 
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In a West Texas Well, 
Magcobar Engineers 
put a film 





| Another Well Done with 


AND MAGCOBAR ENGINEERING 
CUT DRILLING COSTS 


You are always sure of getting every cost-cutting advantage with 
Magcobar. Here’s why: The Magcobar Mud Engineer combines a thorough 
knowledge of drilling fluid chemistry with experience in your drilling 
area. This background—plus the top mud lab in the country—gives new 
dimension to the finest and most complete line of drilling mud products. What 
does this mean to you? The highest level of product 


performance to cut your drilling costs. 


e Here’s proof of actual savings using Bit Lube (E. P. Additive 
net savings for Mud). The table below shows a drilling cost comparison in the 


Brownfield, Texas, area. The Bit Lube well was drilled for 


of $4.87 per foot $4.87 per foot less than the offset well. 





| ROTATING 
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BIT LUBE-WATER ~ 4919-7272 





4936-7270 














Total savings in bits, trips, and drilling time was $13,420. 
Bit Lube and emulsifiers cost $1,940; a net saving of $11,480! 


Bit Lube forms a tough protective film to reduce friction and 
to increase bit bearing life under extreme pressure conditions. 
It works best with high weight on the bit and 
fast rotary speed. Bit Lube and Magcobar engineering may be 
the answer to your bearing failures. Magcobar 
Bit Lube is only one of Magcobar’s many answers to the Complete 
problem of high drilling cost, a problem that demands the CONSENS BES SSETESS 
right answers. You'll find that the right products used right 
by Magcobar can cut costs on your next well, too. 


MAGNET COVE BARIUM CORPORATION 


HOUSTON, TEXAS 


Magcobar Technology / 





Of course, our equipment needs haven't been too great re- 
cently, other than the special rig we flew into Guatemala for 
the Ohio Oil Company. This rig was more or less specially 
designed for air transport. 


Any Problem Getting Qualified Drilling Personnel? 

It’s more difficult to get personnel in the Northen Cali- 
fornia area than it is in some places. But, we are able to get 
what we need most of the time. We have to pay a subsistence, 
of course, to attract and keep them. But it’s just mainly need 


for work that gets them to the area, and we have tried to keep 
our rigs busy to provide decent work for the men. 
What Specific Area of Northern California You in Now? 
Most of it is in the Sacramento Valley . . . the area between 
the Rio Vista field and the Willows field. It’s a gas area, and 
there’s no oil at all. 
Are You Familiar With the Foreign Outlook? 
We have two operations in Turkey and it looks like they're 
going to go ahead with wildcatting there, It looks like Libya 
is going to be hot for a while. 


Opinion from: W. L. McClusky, Partner, M. J. Delaney Company, Dallas, Texas 


Has Your Rig Activity Been Sufficient This Year to Make 
a Profit? 

This year, yes. Last year, no. We would like to keep our 
rigs running about 80 percent of the time, but I wouldn't 
say that it’s been true with us for the last four or five years 
due to the excess of rigs in West Texas and eastern New 
Mexico. 

Do You Feel That the Trend Will Be to Large Contracting 
Companies? 

As a result of my inquiries, there are two schools of 
thought on this. One is that the smaller contractor. ..a 
concern owned by say two people with 5 or 6 rigs has a 
better chance of success than a large outfit owning 30 to 
100 rigs because it’s much easier for a smaller concern 
to adjust itself. 

Others believe that the large operator can effect economies 
in Operations, accounting, purchasing and other phases of 
their business. 

fhe one-rig contractor would be at a disadvantage since 
he would have to be part financier, part toolpusher, part 
mechanic, and part contact man. In this age of the specialist, 
it is going to be pretty difficult for him to cover all of those 
phases. 

What’s the Situation on Drilling Crews? 

Contractors have to keep their toolpushers ... they are 
usually brought up through the ranks and due to that train- 
ing are well-versed in company policy, procedures, and 
equipment. 

It is a little more difficult to find crews when we move 
rigs now. Salaries are affecting it partially— since the drilling 
crewman no longer draws his historically higher wage, fac- 
tory jobs can be found which are more attractive and he 
can settle down. 

What About Fringe Benefits? 

In a mobile business such as contract drilling, unless you 
keep your men with you, what good is a retirement form 
of life insurance policy collectable at age 65 going to be 
to him. And inflation cuts benefits below a living wage by 
the time men retire, anyway. 

How Are Operating Costs? 

Equipment prices have gone up, bigger and more com- 
plicated equipment is required . . . operated by better-trained 
personnel — and field prices have gone down. 

Your minimum overhead cost has increased due to the 
amount of paper work that you're required to have. If it 
wasn't for the narrowing profit margin and regulations 
governing labor, contractors could have 60 percent fewer 
people in accounting departments. 

Is the Rig Personnel Problem Getting More Critical Every 
Year? 

Yes, because rig crews require more training in mechani- 
cal devices and in mud control, etc. Your training programs 
are conducted through industry activities and through work 
with your suppliers. 

When you have a good crew 50 percent of your problem 
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is solved. They have respect for the tools they work with. 
Crews can make the difference between making money on 
a job and losing it. 

Your first thought in training crews, of course, should 
be for the safety of the individual. You can’t restore a life 
that’s lost. 


Is Drilling Equipment Adequate for Your Needs? 

Regarding machines, it’s adequate for the needs. Probably 
techniques, bit design, and metallurgy will be improved 
upon until you achieve a slight increase in rate of 
penetration. 

At present, I think that the item of machinery in achieving 
greater rate of penetration is secondary. The proper ratios 
of hydraulics to mud weights and type of bits plus the 
knowhow of your pusher and driller is predominant at 
the moment. 

The cost of big pumps to increase penetration rates is 
not recoverable at present day prices. There’s no reason 
for investing in expensive pumps with the possible lower 
volume of work. 

A contractor can increase his rate of penetration if he 
wants to increase his risk by running his rig wide open. 
Since you sell your service by the foot, and determine cost 
by time, this might increase his profit temporarily. 

But the inevitable catches up if you strain your machinery 
beyond its capacity. Somewhere down the line your com- 
petitor will still have his machine in good shape while yours 
is ready to be scrapped or completely overhauled. Preventive 
maintenance in operating equipment properly will get a 
lot more feet of hole with the machine over its life. 

Contractors must bear in mind that they’re using an ex- 
haustible item, and therefore must recover cost plus 
something for risking the capital and using the capital. 
Otherwise, why risk? 

What Do We Need in Future Equipment Developments? 

More compact rigs are going to be in greater demand. 
And metallurgical advances will give smaller shafts to with- 
stand higher torques...which will give less weight to 
carry around. 

Jet bits have been a help in improving penetration rates, 
but they’re not the total answer. Lubricated bearings in use 
now ought to increase bit life, particularly bits that we run 
in the hole 24-45 hours. 

If you were to plot all improvement in rate of penetration 
on a curve, you'd see an abrupt rise perhaps immediately 
after the war. Then the curve begins to level out. 

Somewhere in the system of mechanics you’re going to 
have a total change, like the change from cable tools to 
rotary. 

What Can the Contractor Do To Increase Profit? 

The answer now is a higher return per foot of hole 
drilled. Economics can be balanced two ways... higher 
price per foot, or reduce your overhead. 

It’s a question of watching percentages, now... per- 
centages of pennies... and their ratio to overall cost. If 
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V-125 
ENGINE 


drives Wilson Supply--Ingersoll-Rand 
packaged compressor in Southeast Texas 


In the Hewit & Dougherty plant near Refugio, Texas, this Climax Engine 
has given continuous satisfaction powering a Wilson Supply--Ingersoll-Rand 
12-in. x 13-in. low pressure cyl., 6’’ x 13” high pressure cyl. packaged com- 
pressor which requires 300 bhp. It’s a V-125 Climax 3711 cu. in. engine 
V-type, 12-cylinders, 7'2-in. bore x 7-in. stroke, burning natural gas or propane 
with equal efficiency and great economy. From its six separately cast dual- 
cylinder blocks with renewable sleeves, to the cylinder heads’ high compres- 
sion combustion chambers, it’s built for that reliability so repeatedly proved 
in hundreds of compressor installations. Send for literature. 


CLIMAX ENGINE MANUFACTURING CO. «+ FACTORY—CLINTON, IOWA 
DIVISION OF WAUKESHA MOTOR COMPANY 
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you can pick up enough of those percentages, you can 
change your figures from red to black. 

Records on drilling rig performance indicate whether it 
iS Operating at a profitable efficiency. Cost accounting pro- 
cedures can be a valuable tool in showing which pieces of 
equipment need to be analyzed for mechanical defects that 
must be corrected. 

Reports on financial aspects of the operation should be 
kept simple, however, in order that they can be read and 
easily understood. Otherwise they're valueless. Details on 
any particular item can be kept filed for reference only 
when needed. 


What’s the Economics of the Drilling Business Going To Be? 

There was a time when contracting was a profitable 
operation without much thought about economics. We were 
lucky, and there was a big demand for contract rigs. 

Now I think we're going to have fewer rigs and fewer 
contractors as such. 

Cost of replacing existing rigs now is far more than their 
original cost. And yet the factor of obsolescence determines 
their efficiency, and thus their ability to compete. These 
economic factors add up to fewer rigs operating in the 
future. 


Opinion from: T. N. Law, Sr., President, Falcon-Seaboard Drilling Company, Tulsa, Oklahoma 


How’s the Profit and Loss Picture? 

Costs keep increasing and the percentage of profits we're 
allowed to make keeps going down. As far as volume of 
drilling is concerned, it’s increased. We're running well 
ahead of last year, and it looks like it will continue at least 
through this year. Normally this is a slow period, and we're 
getting along well. 

The main reason is that drilling money ordinarily spent 
in Venezuela is being spent here now. They can’t sell the 
oil there and taxes are so high that they've brought their 
money back to the United States. 

If contractors have to compete for the lowest bids, 
they can’t maintain their equipment in the condition the 
companies require. Perhaps companies may even be back 
in the drilling business some day. 

What Improvements Have Been Made in Drilling Equip- 
ment This Year? 


There's been little change in equipment — we have just 
improved efficiency in operating. There’s more engineering 
being done by the contractor to get the full benefit of 
hydraulics. 

We could drill wells a great deal faster than we do, but 
it would require great expenditures of capital dollars 
for bigger pumps and more working power... bigger drill 
pipe and more drill collars. There’s very little incentive to 
spend that kind of money if you cut five days drilling time 
off a well and then cut the profits. 

We need a specific improvement in new types of equip- 
ment, and nothing’s come up yet that seems to be the 
answer. Contractors are still drilling wells the way they 
were 20 years ago. 

But something has to be developed, because companies 
need to get wells drilled cheaper, and our costs keep 


going up. 


Opinion from: Melvin Dixon, President, Dixon Drilling Company, Abilene, Texas 


How Has Drilling Rig Activity Been This Past Year? 

It’s been about the same as last year. The first part of the 
year was poorer, but it’s picking up now. We're going to have 
a pretty good year, provided we don’t run into too much 
trouble with the steel strike or strict proration. 

From our standpoint in the past two years we've been in 
very good shape. 

Has There Been a Lot of Drilling in Your Area? 

It’s been a toss up whether there was an increase in the 
past two years. But there’s been a lot of drilling and it looks 
like it’s going to keep on. It’s good oil . . . we have some re- 
serves that people have overlooked. 

Are Big Biocks of Leases Running Out in Certain Counties? 

There are some 10-year leases running out in various coun- 
ties. But mainly there’s a better outlook on reserves. And, 
this is an area where a contractor can drill shallow wells for 
what he would spend for mud in other locations. 


How Is Your Rig Labor Situation? 

Labor has been even better stabilized this year than it was 
last. We haven't lost as many men. 

Drillers have stayed better this year than last, though not 
as well as in the past. The roughneck situation is always a 
little tough in this area, but we’ve had roughnecks with us for 
a long time, and so have the other contractors. 

Have Drilling Prices Gotten Worse or Are They Better? 

Drilling prices have gotten progressively worse since 1953. 
Prices will probably improve only when enough of us have 
gone out of business. 

A number of contractors have gone bankrupt, but the 
majority of rigs have been taken out of service by people who 
are financially able to take them out 
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People that are still operating are making something, 
however, or they wouldn't still be in business. 
What About Percussion Drilling? 

It looks like it’s going to be quite successful. But you can 
only use it when you have a fluid-free hole... with air 
drilling. That doesn’t help in formation drilling. We have 
to carry water and use mud, then we're back to the old 
way of drilling again. 

How Many Rigs Do You Have? 

Thirty domestic rigs, and we have nine in Venezuela. 
Are Contracting Firms Getting Larger or Smaller? 

I think they're getting bigger. You'll notice larger con- 
tract firms from now on. 


What’s the Outlook on Labor? 

We have a hard time getting boys out of college to work 
on a drilling rig because they are spoiled before they get 
out of school by companies soliciting them and offering 
them higher wages for various positions. 

There isn’t too much romance about working on a rig, 
and we don’t always get the technically trained personnel 
we'd like to have. But I don’t know how we're going to 
control it. 


What’s the General Domestic and Foreign Outlook? 

It will probably continue to improve slightly next year. 
Still, this oil situation looks bad with price cuts and prora- 
tion. They're finding more oil every day in Libya and a 
number of rigs may be moving in there — looks like they 
can’t drill a dry hole. 

Also, I expect additional imports as I don’t think this 
import control is going to hold. 

It’s difficult to forecast the future— but I would be 
pleased if drilling conditions remain the same as this year. 
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ANOTHER SUCCESSFUL JOB-WITH... 


HALLIBURTON SAND-ACID 


Zapata Petroleum Corporation says, “Sand-Acid gives far superior results compared to 
those obtained with other fracturing fluids.” 


In well after well, where this specific fracturing treatment has been applied, the 
same successful results are reported. Here are two examples: 


ZAPATA WELL #1 Maljamar Field —Lea County, New Mexico 


This well was first treated with 10,000 gallons of lease oil and 10,000 pounds of 20/40 
sand. Production rapidly settled at 15 BOPD. 


The well was then treated with 15,000 gallons of 7.5% acid, containing 7,500 
pounds of 20/40 sand... and ALC-S, a Halliburton low fluid loss additive. Treatment 
was divided into three stages, with two batches of 30 Perfpac balls each. The injection 
rate during treatment was 23 bbls. /min. 


RESULTS 
Test production initially was 110 BOPD...3 months — 48 BOPD plus 5% water... 
12 months — 14 BOPD plus 1.6% water. 


ZAPATA WELL #B12 — Maljamar Field — Lea County, New Mexico 


[his well, completed one zone in San Andres and three zones in Greyburg formations, 
was treated with a total of 34,000 gallons of Sand-Acid with ALC-5S and 17,000 pounds 
of 20/40 sand. The one zone of San Andres was treated with 15,000 gallons of 15% 
acid, the three Greyburg zones with 19,000 gallons of 7.5% acid. Average injection 
rate was 17 bbls. /min. 
RESULTS 

Test production after 2 weeks was 221 BOPD...3 months — 219 BOPD plus 1.4 bbls 
of water ...6 months — 109 BOPD plus 0.7 bbls. of water. 

These formations in this area generally yield only a trace of oil before treatment 
Major components are quartz, anhydrite and dolomite; minor constituents are feld- 
spars, kaolinite, illites and salt in some sections. Properties include: solubility in hydro- 
chloric acid—10 to 40%; salt content—200 to 1310 mg/100 gm core; permeability 
—from less than 0.1 to 4.5 md; porosity—1.5 to 16.4%. 


The combination of sand, acid, and Halliburton ALC-S can give better results in 
many formations than acidizing or fracturing alone. 


Prove to yourself the effectiveness of the Halliburton 


Sand-Acid Treatment. Investigate and program this 
superior stimulation treatment to applicable wells 


HALLIBURTON 
FRACTURING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY * DUNCAN, OKLAHOMA 


FRACTURING RESEARCH PAYS OFF 
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Opinion from: C. H. Todd, President, the R. W. Rine Drilling Company, Wichita, Kansas 


What Has Been Your Rig Activity So Far This Year? 

All our rigs are running now, but for a while, not many 
were working. This is not due to a boom, it’s just that our cus- 
tomer’s work is scheduled that way. Overall, we are doing 
a little less work almost every year. 

This is due to two things — less volume of work available, 
and lower prices offered for the work. We lose work because 
our bids might be slightly higher than some other contrac- 
tors, and consequently our rigs are down more than they used 
to be. This is because we are trying to make a reasonable 
profit. 

Overall, our volume of work will probably be what it was 
last year. And we can’t see much reason to expect it to change 
a lot 

Prices continue getting weaker and weaker .. . the pres- 
sure is not off yet. We are worried about how long this will 
last. 

We've worked in the Oklahoma Panhandle, the Texas 
Panhandle, southwest Kansas, and the Aneth area of Four 
Corners in Utah. And, we have a small drilling company in 
Utah. 

hat gives us a pretty general look at conditions, and they 
aren't much different. 


What About Earnings? 

We may have reached bottom on prices. By doing a little 
adjusting for non-recurring events, we feel our last three 
years are about the same. If prices keep getting weaker, how- 
ever, we'll have to drill faster all the time in order to make 
a profit. 

Two years ago, we started cutting our costs, and I think 
we now have them about as low as we can afford them. If 
we cut them much more, we would run down the quality of 
our rigs. 

As it is now, we are spending all of our depreciation every 
year to maintain our rigs in good shape. But at least we have 
good rigs and can drill a little faster all the time. 


How Have You Increased Drilling Rates? 


With 1959 showing marked improvement in activity over 
the past two years, drilling contractors in the Ark-La-Tex 
and Mississippi areas are facing 1960 with an attitude of 
cautious optimism. They're hopeful of continued activity 
yet mindful of the myriad factors influencing drilling over 
which contractors themselves have no control. 

In the face of continued rising cost we as contractors have 


We have met all the rig wage increases the industry has 
made—and have urged our men to make more hole to get 
back the price of the raise. We think they have done just that. 
What About Equipment Improvements? 

The lighter the drawworks can be for the work it’s doing, 
the better the contractor’s opportunity to make a profit, be- 
cause moving is such a big item. I would like very much to 
see somebody combine automatic tongs with an automatic 
spider. That would enable a crew of three men to make a 
trip instead of four men as at present. It’s possible . . . and 
the savings to the contractor would be enough to enable him 
to buy some fairly expensive machinery. 

How About the Small Contractor Versus the Big Contractor? 

I don’t think there’s any particular difference. A one-rig 
contractor is handicapped somewhat . . . but four or five rigs 
can do just as well percentage-wise or profit-wise as 50 or 
100 rigs. 

Any Problem Regarding Drilling Crews? 

That situation gets worse all the time. The drilling con- 
tracting industry has allowed its wage rates to lag until I don’t 
know what it will take for us to get them up to attract addi- 
tional capable people. In the last 15 years the price of drill- 
ing should have increased with that of all other goods and 
services. 

Wages and fringe benefits in the oil industry have gone 
up, but drilling wages have gone down. 

How Is General Rig Activity Over the Nation? 

The number of surplus rigs isn’t going to last much longer. 
Last December, (1958) there were 2350 rigs running in the 
U. S. for one week. That was nearly all the rigs available in 
the nation. But a year before, in 1957, there were 2650 rigs 
running during one week in December... and I don’t be- 
lieve that there were very many extra rigs at that time. The 
difference shows the reduction in rigs during the year. 

Today, if we had the 2350 rigs running as in 1958, there 
would be no surplus, as the number of rigs in service has 
steadily declined 


an obligation to our customers to strive to improve our 
service in a determined effort to reduce the ultimate cost 
of finding and developing new reserves. To meet this obli- 
gation it is imperative that every contractor join forces in 
solving mutual problems and developing new tools and 
techniques with which to better perform his job. The 
AAODC today provides the focal point through which each 
contractor might contribute to the advancement of the 
drilling industry. The work performed by members of the 
association since its inception has been tremendous. The 
work that’s facing it is even more so. 

The days ahead provide a worthy challenge to the drilling 
contractor. It should cause each of us in the drilling in- 
dustry to pause and reflect upon our present status. Are 
we doing our share to improve operational conditions or 
is our attitude one of waiting for the other fellow to do 
the job? We can ill afford to sit and wait, for the groundwork 
today will provide the basis for our existence tomorrow. 


Opinion from: Arthur P. Buzzini, Secretary-Treasurer, Buzzini Drilling Company, San Antonio, Texas 


During the past year South Texas has seen some increase 
in deeper drilling but a surplus of rigs keeps the prices soft. 
No improvement is expected in the price structure until 
the older marginal rigs are retired . .. which may take some 
time. 
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A careful check of penetration rates shows that not much 
was accomplished in faster drilling during the past year, and 
a wage increase to drilling crews, plus higher prices for 
machinery and supplies continues to put the pressure on 
contractors. Skilled men continue to leave the drilling crews 
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for work in plants and in cities, further complicating our 
problems. 
Shallow and medium depth drilling has been in the 


The drilling outlook for 1960 looks bleak. Small 
allowables ... increased costs ... Congressional threats — 


Opinion from: Jack H. Abernathy, President, Big 


The modest rise in drilling activity for the first half of 
1959 as compared to 1958 was insufficient to prevent further 
erosion of drilling price structures which were already at 
very low levels. 

To the Mid-Continent drilling contractor, 1960 looks like 
more of the same. 

Apparently 9 to 10 producing days in Texas and 14 bbl 
allowables in Oklahoma generate too little producer income 
to provide funds for accelerated drilling programs on the 
scale of 1955 and 1956. 

Despite mid-year predictions of accelerated activity in 
the last half of 1959 it is difficult for me to see a justification 
for sustained gains in the light of the current income picture 
of domestic producers. 

I feel that 1960 probably will mark the fourth year of 
reduced activity and income for the drilling contractor. 

Not many new rigs have been sold by vendors since 1956 
although a good deal of repair and rehabilitation work has 
been done. There can be no doubt that it becomes more and 
more difficult for the contractor to do a really efficient job. 
He has financed today’s low prices out of his equipment 
replacement reserve funds and to some extent by not paying 
wages to drilling crews which are up-to-date with rates paid 
workers in other oil business activities. 

The drilling crewman who formerly boasted a relatively 
high pay-check to compensate him in part for driving per- 


Rotary drilling activity in the northeastern states of the 
Appalachian Basin during 1959 has been generally good. 
Approximately 25 rigs have been active in a six state area. 
The proportion of deeper wildcat wells and exploratory 
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doldrums until recently when a modest increase in active 
rigs was noted. Here again, normal activity can be expected 
for the coming year. 


all tend to curtail drilling for oil. Rigs are stacked every- 
where and this forces price per foot down even more. Very 
little new equipment is being purchased simply because 
contractors aren’t making a profit. Without some production 
of their own, many contractors would be in difficult fi- 
nancial trouble right now. 

The only bright spot is that the ominous cloud of Federal 
Power Commission controls hanging over the gas producer 
has not discouraged gas exploration and development as 
much as was anticipated a year ago. Even so, the inability 
of gas producers to anticipate higher initial gas prices or 
increased income from escalation clauses has made the 
gas producer as cost conscious as the oil producer and has 
had its effects in depressing drilling prices. 


Chief Drilling Company, Oklahoma City, Oklahoma 


haps 100 miles daily to work, for a seven day work-week and 
for the intermittent nature of his employment, is now often 
paid less than a lease pumper whose work is less demanding 
in terms of skill and living costs. 

Attrition of drilling manpower and machinery will ulti- 
mately prove quite costly to the oil producer and to the 
contractor alike unless the trend is arrested soon 

The imports restriction was a substantial step in the right 
direction. On the other hand, it is feared that the new 
supposedly temporary 1 cent per gallon gas tax will tend 
to reduce per vehicle gasoline consumption, thus placing 
further pressure on allowables. 

So far as the contractor is concerned, only unremitting 
vigilance and the use of all possible aids and techniques 
toward better business management will enable him to con- 
tinue to provide the type service to which his clients have 
become accustomed. Most of the more alert contractors 
have found that programs now offered by the American 
Association of Oilwell Drilling Contractors aid materially 
in this direction. 

For example, more than one contractor has found that 
continuous work on safety, using AAODC techniques 
eliminates many painful injuries to his employees and 
yields surprising reduction in employment costs which may 
represent his entire profit margin on a year-round basis 





tests has been high, significant indications of gas and oil 
have been encountered, but a sizeable reservoir has yet to 
be found. Gas development wells continue to generally pro 
vide stable work for rotary rigs in the area. Cable tool 
activity is difficult to analyze since they are primarily utilized 
for shallower drilling and re-work operations. 

1960 activity promises to be equal to this year’s rate. 
Drilling budgets are expected to be about the same. A 
significant discovery could expand operations extensively 
and arouse even greater wildcat exploration. The future of 
drilling activity in the Appalachian Basin appears bright 
Comparatively few wells have explored the deeper produc 
tive potentials. With additional drilling and geological data, 
the northeastern states could provide a large area of 
operations for contractors and producers 
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For Hexibility & Economy in 


Dual - Completions 
The KA-4 Tubing Head is the Answer 


NEW 


Multiple Use... : 
Optional Suspension 4000 Lb. Test 


Slip or Mandrel es Pressure — 


. . 2000 Lbs. 
nation... 
Combi Cold Working 


API Saf et ry Thread | Pressure 


Slip Hangers Slip and Mandrel Hangers 


W. €. NORRIS, MANUFACTURER 


DIVISION OF DOVER CORPORATION 
TULSA, OKLAHOMA 
BRANCHES: Great Bend, Kansas; Corpus Christi, Houston, Kilgore, Odessa, Distributor 


Wichita Falls, Texas; Oklahoma City, Oklahoma; Salem, Illinois; Casper, 
Wyoming; Farmington, New Mexico; Edmonton, Alberta, Canada. 





Metal to Metal Wear... 


is the real villain in sucker rod 
pump troubles. It accounts for 
most of your repair and pump 
pulling expense. 


The Martin Idea... 


for getting away from this trouble has always been to make use of 
the best available materials — Natural Rubber for the key material 
in plunger rings; Synthetic Rubber for the key material in resilient 
ball guides for cages. 


The accurately grooved and drilled metal body of 


The Martin Plunger does not touch the barrel. Only the resilient 
rubber and duck rings contact the barrel. This material — with its 


PERE RRR ORR EERE REREEEe ME BRR RE REE Eee 
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great natural resistance to abrasion as well as its slipperyness-when-wet 
— has a much slower wearing action on the barrel. Most often your 
barrel will not need replacing. These rings have an amazing ability 
to take the kind of abuse that goes with oil well pumping, and this 


means longer runs. Plunger cost is reduced because replacing the 


rings costs only about one fourth as much as a new plunger, and this 
saving is, of course, added to the barrel saving and longer runs 


The Martin Rubber Guide Cage protects the ball from 
all metal contact except when it rests upon its seat. The ball 
is protected to such an extent that ball and seat life is usually 
doubled. The synthetic ball guide and stop cannot beat out 


7 


because of its resilience. Its life is therefore much greater than 


any metal and you get this longer cage life in addition to 
better ball and seat life. The two guides are easily replaced 
when the occasion does arise 


ALAA eect 


No real capital outlay is required to get these benefits because the 


\\ 


cost of Martin Plungers and Martin Cages is very much the same as 


you are now spending for replacements — sometimes less 


All regular or stroke-thru ROD PUMPS and TUBING PUMPS can 
be equipped with Martin Plungers. Martin Rubber Guide Cages arc 


mi 
\ 


Ail 


made in all sizes and styles. Write for our catalog No. 4; also sec 
Composite catalog for 1956-57. 


E 
E 
E 
: 
u 


JOHN N. MARTIN 
WManufacturer 


9 W. BRADY e TULSA, OKLA. 
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FASTER PENETRATION 
FULL GAGE HOLE-- 


The new Reed Y bits have changed the concept of 
how fast a hole should be drilled. These Y bits have been 
setting impressive records in fast drilling all over the oil country. 
Advanced design, using special alloy steels combined with precision 
manufacturing, provides maximum rate of penetration—in a straight, 
full gage hole. 

The ability to hold gage is a built-in feature in every Reed bit 
you buy. Continuing research, hard hitting engineering, modern metal- 
lurgy, and forty-two years experience have developed a bit that will hold 
gage all the way. 

Ask the Reed man who calls on you to give you the full story. He'll 
convince you that the bit to buy—if you want faster penetration and a 
full gage hole—is the modern Reed Y bit. 


REED ROLLER BIT COMPANY | oosten 1 Toses 








Flow rate of injection 
water doesn’t restrict oil 
production— when Celite 
diatomite filtration is 
used, 





Celite diatomite filtration removes all 


pore-clogging solids from injection water... 


permits fastest flow rates 


|, YOU CAN PREVENT the build- 
up of suspended solids that sharply 
reduces injection water flow and oil 
output. J-M Celite filter aids take 
all clogging corrosive solids out of the 
water before they can get into the well. 

Every cubic inch of Celite presents 
2.5 million microscopic filter 
channels for the water to 
through. These channels remove all 


over 


pass 


corrosive products including oil, 
amoebae and most bacteria that plug 
injection wells. This results in spar- 
kling clear water, maximum flow rate 
into the formation at lower pressures, 
and long uninterrupted periods of 
operation. A Celite filter unit requires 
10 times less space than other types 
of filtration, is simply and easily 
cleaned and back onthelineinahurry. 


JOHNS=MANVILLE 3/7 
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Specially processed from the world’s 
largest and purest commercially 
available deposit of diatomaceous 
silica, Celite is your best assurance 
of years of trouble-free filter opera- 
tion. Nine standard grades have been 
developed to meet all filtration needs; 
you can pick the one that suits your 
system best. And when you reorder, 
you'll find that each grade of Celite 
remains constantly uniform. 

A Celite engineer will be glad to 
help you set up a workable filtration 
system and recommend the proper 
grade of Celite powder for your 
needs. Write: Johns-Manville, Box 
14, New York 16, N.Y. In Canada: 
Port Credit, Ontario. 


*Celite is Johns-Manville’s regist ere« 


for its diatomaceous silica product 


HNS-MANVILLE 


PRODUCTS 


R INFORMATION 
SEE READER SER 


ON 


THE 


Background: A Section of Celite 
filter cake highly magnified. 


Without Celite, fine suspended 
solids form a clogging seal over 
filter openings. 


With Celite, a porous cake with 
microscopic channels becomes the 
real filter surface. 


During filtration, continuous 
bodyfeed of Celite builds up 
fresh filter surfaces throughout 
the cycle. 
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JET STRAINERS ON A WEST TEXAS WATER FLOOD am 





The One Sure Way to Clean Up 
Injection Flood Water 


There's a big difference in water filtration equipment. 
Here, for example, are three small, compact, T-C Self- 
Cleaning Jet Strainers with a huge capacity for 
handling injection flood water. But best of all, these 
strainers require little attention, even less maintenance 
expense. In fact, their operation is fully automatic. 
They clean themselves when the baskets become dirty. 
At a predetermined pressure-differential across the 
basket, rotating jets go into action and scour the 
baskets clean. The entire cleaning operation takes 
only a few minutes. 


THORNHILL 


P.O. BOX 1184 


T-C Jet Strainers are available in 1OH, 20H and 
30H sizes. 100, 200, and 400 mesh screens are inter- 
changeable, depending on the particle size of sand 
and solids to be removed from the water. Extremely 
fine filtration, down to sub-micron particle size 
including algae and bacteria—can be obtained easily 
with the aid of a diatomaceous earth coating on 
the basket. 

If you attach importance to the cleanliness of your 
flood water—and most operators do—you should 
know all about T-C Jet Strainers. A brochure will 
gladly be sent on request. 


CRAVER Co. 


HOUSTON, TEXAS 





Opinion from: M. M. Brantly, President, Brantly Drilling Company, Midland, Texas 


Almost without exception, the year 1958 was a bad year 
for the drilling contractors in the United States.The first 
half of 1959 has shown noticeable improvement — but was 
still not too good. There is no logical reason to believe that 
conditions will improve greatly between now and the end 
of the year. The big question to many contractors now is 
not “what is the future of the drilling contractor?” but “does 
the drilling contractor have a future?” 

During the boom years of 1948 through 1952, a consider- 
able surplus of rigs was built up, particularly in the Permian 


Basin area. The contracting industry is still suffering from 
this surplus. At the present time, in the Permian Basin, 
there are approximately twice as many rigs available as 
there are operating and as long as this condition exists, the 
contracting industry is going to be in a rather weak 
condition. 

It is true that the contractor himself has set the price 
for which he works but many contractors — for one reason 
or another — at the present time are bidding for work at 
unrealistically low figures. It is only natural that anyone 
who has invested his money in drilling equipment, supplies, 
and labor should expect, not only to recover all of his 
costs, including a reasonable depreciation, but should also 
be entitled to make a profit on his operations. 

In general, today, this is not the case. As a matter of 
fact, in many cases, the drilling contractor does not even 
recover his full investment. 

Today the oil operator is getting a tremendous value but, 
it is possible that in attempting to get his wells drilled as 
cheaply as they have been, the operator is, in the long run, 
going to lose money and have headaches. 


Opinion from: Don Slape, Owner, Don Slape Drilling Company, Olney, Illinois 


My opinion of the drilling outlook in the Tri-State area 
for 1960 is not too bright a picture. We are still plagued 
with too many rigs for the amount of work that is being 
done and as a result of this surplus rig condition, we are 
faced with a steady decline in contract prices. I can see no 
relief from this situation in the near future. 

There have been a considerable number of failures among 
the Tri-State area contractors due to the low prices of con- 
tract drilling. However, there seems to be no end to the 
number of times that a rig or rigs can be picked up by 


new people and put back into operation. 

Another very disheartening aspect is the complete !ack 
of enthusiasm or effort on the part of the operators in the 
Tri-State area. The operators are drilling only wells that 
they are compelled to drill and even though we have had 
several very nice fields opened up within the past year, they 
have not generated the enthusiasm they should have. The 
lack of enthusiasm on the part of the Tri-State operators 
and the oversupply of rigs, in my opinion, does not make 
a very promising outlook for the year of 1960. 


Opinion from: J. P. Johnson, Drilling Superintendent, Penrod Drilling Company, Dallas, Texas 


If is a small word with large meaning, used mostly as 
a shield where opinions are concerned. Nevertheless, IF 
drilling contractors will realistically determine and consider 
their costs, separate profit from good businesslike deprecia- 
tion, and bid accordingly, AND IF producers will realisti- 
cally evaluate the bidder’s equipment and performance, 
considering total cost, not unit cost, then the good con- 


The increase in drilling volume during the past several 
months and expected in 1960 has given the drilling in- 
dustry some encouragement but has not helped much in 
solving its difficulties. 

Among difficulties such as depressed prices... higher 
percentage of idle rigs... cut-throat competition . . . rapid 
obsolescence of equipment which cannot be replaced due 
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tractor will continue to provide the service he has proved 
he can do better than the producer. And, the producer will 
get more efficient, less expensive, wells drilled. 

IF I have an opinion it is that 1960 will be extremely 
competitive, with lean profits for the drilling contractor. 
Contractors who are honest with themselves and perform 
a businesslike operation will, I believe, make enough profit 
to keep them working hard to do better. 


to lack of sufficient profits...and lack of understanding 
of the contractor's costs and problems by his customers — I 
consider the most serious by far the deterioration in the 
labor pool of trained operating personnel. 

At a time when drilling equipment and procedures are 
becoming more and more technical, and when operating 
personnel should be more capable and experienced, the 
industry is attracting fewer and fewer qualified, capable, 
and permanent employees. We do not have nearly enough 
qualified employees or trainees to fill the vacancies left by 
our older employees as they are promoted, retired, or as 
they accept employment in other industries. 

The wages... fringe benefits...continuity of employ- 
ment... working conditions . . . and security offered drilling 
personnel simply haven't kept up with those offered by 
other branches of the oil industry and by other industries. 
If the drilling industry is to remain capable of efficiently 
performing the services needed and demanded by its cus- 
tomers, this situation must be corrected — and soon. 
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GARRETT OILFIELD AUTOMATION 


Complicated electronics is fascinating in the labo- 
ratory but has no place on an oil lease. That is why 
Garrett, with years of oilfield know-how, developed a 
simplified and highly standardized system of automation 
for the entire well complex. Tested and proved in the 
field, Garrett equipment, which utilizes commercially 
available components, is now obtainable from off-the- 
shelf stocks 


Field units can be operated or restored to service by any 
pumper without specialized electrical training. The sys- 
tem uses standard 110 volt alternating current, with 
plug-in type replaceable elements 


Garrett automation covers every step of production 
control: wellhead flow, well test programming, LACT, 
recording, communications . . . plus home office reports 
and machine records 


oo 
THIS 
SIMPLE 


Completely compatible with existing equipment and 
control systems, Garrett offers the additional advantage 
of building block design. You can start with the simplest 
well control system then add further automation 
or expand as needs arise. When production justifies, the 
automation of the entire well complex can be completed 
without changing existing portions already automated 


Let a Garrett automation engineer consult with you on 

your next production automation program. He will ex 

plain how Garrett offers complete turn-key installations 
. call or write today. 





E Garrett Oil Tools 


Div. OF U.S. INDUSTRIES, INC. 


PrP 


Garrett automation systems provide optimum production efficiency 


a ~ 


. from wellhead 


. +» to field station 


—— 


. » to home office records unit. 





Plain Talk / 


A TRUE STORY ..... 
with a MONEY-MAKING MORAL 





Recently the District Superintendent for a major oil 
company in the Gulf Coast of Texas quite frankly 
stated that he was not “sold” on composition ring 
pumps below 4,000 feet. However, he was broad- 
minded enough to test a composition ring pump in a 
well considerable deeper. 


He has now converted completely to composition 
ring pumps. 


LET’S LAY THE CARDS ON THE TABLE! 


A composition ring pump won't work in every well 

. and neither will any metal to metal pump. It’s 
a fact that if the composition ring pump will work, 
it will save a lot of money and it’s also a fact that it 
won't cost but little to try a NUTEX. If it works... 
and the chances are good that it will . . . the savings 
on a lease basis will be very profitable. 


ae sadees 


With short ring plungers, depth capacity was limited. 
Some people still think of soft packed pumps as 
shallow pumpers — to approximately 4,000 feet. 
Today 120 ring and 160 ring NUTEX plungers are 
pumping successfully and regularly from 7900 to 
8400 feet! 


n—t 9 ROd 44. 04 4 04 


When the composition ring plunger is made the 
length of the metal plunger, the results are ‘““PLAIN 
TALK” about true economy in pumping. 


Investigate today! WHY NOT??? 
Available Thru All Supply Stores 


OIL WELL PUMPING EQUIPMENT SINCE 1911 
SUBSURFACE SPECIALISTS 


BRADFORD MOTOR WORKS 
Bradford, Pennsylvania 
Tulsa, Oklahoma 
Odessa, Texas 
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For the First Time... 


A REALLY IMPORTANT 

CONTRIBUTION TO 

NEUTRON QUANTITATIVE 
POROSITY LOGGING! 














The New GLPS 
Plutonium “Beryllium 


Source Gives You: 
UNIQUE ADVANTAGES 


CLEAN NEUTRON SOURCE 
Gamma Rays are 
relatively negligible 


CONSTANT NEUTRON 
EMISSION — Extremely long 
half life of 24,000 years 


PRECISION SPACING 
Due to permanent source 


size and activity 


EASIER INTERPRETATION 
Cleaner source yields 
simplified porosity curves 


A porosity log of your well offers 
convincing proof of the superiority 
of the new GLPS Plutonium Beryllium 
Source. For further information 
or service, call your nearest 


GLPS Branch. 


Great Lakes Petroleum 
SerwvicCesS incorroraten 


Branch Service Centers: LAFAYETTE 
MIDLAND, ODESSA, HOBBS, BEAUMONT, 
VICTORIA, OKLAHOMA CITY, WOODWARD 


General Office and Plant: 
12235 Robin Bivd., Houston, Texas 
JA 6-106! 


FOR FURTHER INFORMATION ON B 59 
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IT'S DOLLARS per BARREL 
THAT COUNT! 
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Field tests have shown that , 
the plunger action resulting from 
LUFKIN’S UNIVERSAL CENTER 
LINE DESIGN produces MORE OIL 
with LESS POWER consumption. 


OVERSIZE BEARINGS and HEAVY 
RUGGED CONSTRUCTION throughout 
minimize maintenance costs. 


OPTIONAL FACTORY LUBRICATED 
BEARINGS eliminate the expense of 
periodic field lubrication. 
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A factory trained 

LUFKIN SERVICE MAN 

is always available on 
short notice, and parts can 
usually be obtained over- 
night — thus avoiding 
production loss due to 
long shut down periods. 


a 
You Can Relax When Your Lease 


ls LUFKIN EQUIPPED 


SEE cccnnee aenaneue comrasy 


LUFKIN, TEXAS 
Branch Sales | “OUSTON + NATCHEZ + CORPUS CHRISTI + LAFAYETTE * DALLAS « KILGORE + ODESSA « HOBBS « GREAT BEND « DENVER 
and Service | SHREVEPORT + WICHITA FALLS + LOS ANGELES + BAKERSFIELD + EFFINGHAM + CASPER * OKLAHOMA CITY » SIDNEY * MIDLAND 
FARMINGTON + SEMINOLE + TULSA «+ 


NEW YORK © PAMPA + STERLING * MARACAIBO, VENEZUELA + ANACO, VENEZUELA 
Lufkin equipment in Canada is handled by 
AND REDUCERS THE LUFKIN MACHINE CO., LTD., 9950 65th Avenue, Edmonton, Alberta, Canada, Regina, Saskatchewan, Canada 


BROWN 


FIRST 
AGAIN 


ielt-milesl-m Alia. 
Multiple-String 
| a C-N°F-} Co) 


This New Equipment Combination — 
“Brown Multiple-String Slips. and Elevators” 


© Allows multiple strings of tubing to be un simultaneously 
@ Reduces the fimeé involved in running tubing and equipment 
® Allows the stinger to be positively locked in the packer 
®@ Is especially good when completing multiple zones in deviated holes 
and you can still retrieve the strings one-at-a-time. 
This equipment and service, including four-way Blowout Preventers, 
is available through Brown Oil Tools, inc. 
With thé,development of this egilipment, Brown Oil Tools remains “OUT FRONT” 
in well completion. tools andeservices. 


You can benefit by insisting on “Brown Multiple-String Slips and Elevators” and 
experienced Brown Service Crews for your next well completion. Call Brown Oil 
Tools, Service Division. They are located near you. 





Sik OWN 


YLS, INC. 


known for “PROGRESS IN PRODUCT DEVELOPMENT” 





8490 KATY ROAD, P. 0. BOX 19236, HOUSTON, TEXAS 


THE PETROLEUM ENGINEER, October, 1959 FOR FURTHER INFORMA 


ADVERTISEC 





P 422.12 


Evaluation of 
a Light, 
Portable Rig 


Unitization increases portability and mobility ... gives greater economy 
in moving and operating for competitive advantage on wells less than 5000 ft — 


which comprise greater percentage of wells drilled 


THE HIGHLY COMPETITIVE environment in which a 
contract drilling firm exists today has caused contractors to 
examine every item of cost connected with the drilling of 
a well from the time the bid letter is received until the casing 
is set and the tubing run in. 

Costs of rigging-down, moving, and rigging-up are being 
given greater study than ever before — and this study is 
resulting in the complete unitization of drilling equipment 
to increase its portability and mobility. 


Economy In Moving 

A case in point is that of one contractor operating in 
eastern Colorado and Nebraska who is keeping his rigs busy 
by being able to reduce the cost of each move by $2500 to 
$7500. 

This reduction has kept him in the field in the face of 
rough competition, and he has accomplished it by lighten- 
ing and completely unitizing his equipment. At present he 
can move the entire rig in seven to eight loads, not counting 
the drill collars and drill pipe. This saving is reflected in 
his ability to bid and secure contracts. 

This contractor has, by careful analysis, eliminated a 
considerable portion of the unnecessary mechanical and 
safety factors higher than those that are warranted for the 
job to be done. Rig layout and the equipment selected are 
the result of a careful study of limitations or parameters 
of each piece with respect to the entire rig and the area in 
which the rig will operate. 


Small Rigs Competitive 

rhe greater percentage of the oil wells drilled today are 
less than 5000 ft deep. In fact, current figures indicate that 
most of the wells are less than 4500 ft. Therefore, the small 
rig used in this class of operations has a definite place in 
the drilling picture. 

It is in this area of operations there is the greatest com- 
petition — both in light rig design and assembly — and in 
the contracting field. 

Recently one rig manufacturer developed what is called 
a 5000-ft rig. It is compact and highly portable. The classi- 
fication of 5000-ft capacity is based on the old API rating 
of hoisting speed of the drawworks for a given depth, i.e., 
the depth at which the drawworks can hoist a required com- 
plement of drill collars and the necessary amount of 16.6 Ib 
4'2-in. drill pipe off bottom at a rate of 100 ft per minute. 
his is simply a method of classification and does not define 
the actual economic depth limits of the rig. 

Information received from the representative of the 
manufacturer of this rig indicates that a wide choice can be 
made in the selection of engines for powering the draw- 
works and slush pumps. The deciding factor in the choice of 
pumps and drawworks rests in the capacity of the com- 
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pound gear reducers through which the engine power is 
transmitted. The following data were given which reflects 
the maximum horsepower transmission: 

450 hp — Maximum power that can be injected into 

the drawworks. 

350 hp — Maximum power that can be injected into 

the pumps. 

At the outset it is assumed or accepted that this is a 
unitized rig arrangement, wherein the power for both hoist- 
ing and pumping is supplied by engines common to both 
assignments. 

In selecting the engines to power the rig, the contractor 
must decide what percent it is desired to utilize the power 
capacity of the rig drives. This figure can be 100 percent 
(the rated capacity) or any lesser amount. For the sake of 
convenience, it may be assumed that a full 100 percent 
maximum of the drive capacity will be utilized, and accord- 
ingly the engines will be Jarge enough to furnish this power 


Engine Power for Slush Pump 

A performance factor is necessary with which to estimate 
engine horsepower required. A very common practice in 
industry is the use of a factor of 65 percent. 

For example, if 350 hp is to be injected into the power 
end of the slush pump, then a minimum of 540 engine hp 
would be considered necessary. The engine efficiency factor 
(here taken at 65 percent) is the subject of much contro- 
versial discussion and likely everyone’s experience will differ 
to some extent. The engine efficiency factor of 65 percent 
suggested is based on experience as having been successful 
against the rigors of: 

1. Continuous uninterrupted operation, 

2. High ambient temperatures, 

3. Necessary allowance for wear and power losses, 

4. Altitudes above sea level. 

Consequently, it is reasonable to expect that an engine 
that would deliver 540 hp at maximum rpm, would, on an 
intermittent basis, be able to safely deliver 350 hp for the 
adverse conditions of continuous slush pump service. 


Output of Pump 

With 350 hp being applied to the power end of the pump, 
the resultant hydraulic horsepower coming out of the pump 
must be estimated. 

From past experience, it is known that the transmission 
efficiency plus the volumetric efficiency of the pump is 
approximately 77 percent. Therefore, if 350 mechanical hp 
is put in the pump, then about 269 hydraulic hp can be 
expected to emerge. 

These two horsepower quantities define the minimum 
requirements in the choice considerations when selecting 
a pump for this rig. 
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Here is the single-stage tool used in Abrasijet. The 
special-alloy jet-nozzies may be used in combinations of 
from two to seven jets. There is also a multi-stage tool with 
jets in three horizontal planes. Sliding sleeves permit the 
opening of the jets in each plane as needed 
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Four open jets are shown in this demonstration. Abrasive 
laden fluid blasting through these nozzles, can enlarge 
open holes, remove insoluble deposits, cut slots in forma 
tions, and perforate casing without explosives 


This photograph shows a 12-inch long limestone block that 
has been penetrated with Abrasijet. Notice the large diam 
eter and smoothness of the hole which was made in less 
than eight minutes. In the same test, J-55 casing was per 
forated in 23 seconds 


DOWELL ANNOUNCES ABRASIJET 


—a new service developed to 
do things that “‘couldn’t be done’”’ 


These photographs show the tool used in Abrasijet*, 
Dowell’s fast new abrasive jetting service; and the way 
it works to solve oil and gas well problems that have 
been extremely difficult or impossible in the past. 

Abrasive-laden water, oil or acid is pumped through 
jet nozzles against the pipe or formation. Sand, flint or 
steel pellets may be used as the abrasive. 

Abrasijet is used to remove scale from formation 
faces or casing. It is used to perforate casing. It is also 
used to enlarge open holes, and to create slots to re- 
duce formation breakdown pressures in acidizing or 
fracturing treatments. 

When Abrasijet is used ahead of stimulation serv- 
ices, the casing can be perforated on the same set-up— 
without the expense of calling a special perforating 
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unit. The stimulation treatment can usually proceed 
without the need of removing the tool from the well 

Since the action is primarily mechanical, Abrasijet 
removes deposits that resist acid. Because no explosives 
are used, there is no danger of shattering cement or 
splitting pipe. 

Although Abrasijet was first used to clean up old 
water injection wells, operators are finding new uses 
for the service every day. 

For detailed information on Abrasijet or prompt 
service, call the Dowell office nearest you. There 
are more than 165 service points in the United 
States, Canada, Venezuela and Argentina. Dowell, 
Tulsa 1, Oklahoma. *DOWELL SERVICE MA 


Services for the oil industry 
DIVISION OF THE DOW CHEMICAL COMPANY 





Pump Capacity 

Capacity of the pump is tied in with two separate factors: 
Volume in Gallons per Minute, and Pressure in Pounds per 
Square Inch. The gpm for any typical drilling condition is 
governed by the area of the annulus between the hole and 
the drill pipe and by the ascension velocity of the annular 
drilling fluid. 

Annular velocity, from common practice, is taken at 150 
ft per min based on industry experience requirements. 

The gpm required for a typical industry configuration of 
an 8% in. hole being drilled with 41% in. drill pipe is calcu- 
lated by using Equation 1, as shown in the addenda. 

Solving for the equation gives: 

150 x (8.75? — 4.52) x */4 x 12 
— 231 

Therefore, a volume of 343 gpm would need to be circu- 
lated, which would be provided by pump speed and liner 
size. 

And next, it is necessary to determine the maximum 
theoretical pressure that would be provided by 269 hydrau- 
lic hp when handling 343 gpm (Equation 2): 

1714 x 269 
343 = 1344 psi 

Then the maximum theoretical pressure would be 1344 
psi for a 350 hp pump. In practice, the actual pump design, 
liner size, and stroke lengths, might dictate some small 
variance from this theoretically calculated gpm and psi 
relationship. 


= 343 gpm 


psi (max) = 


Maximum Pump Depth 

While handling 343 gpm, the pump will experience in- 
creasing pressure as the hole depth increases. This is due 
to increasing friction from added drill pipe length. Eventu- 
ally, when enough pipe is involved (hole depth) the circu- 
lating pressure will climb to and reach the limit of the 


pump’s mechanical capacity. To operate for any extended 
length of time beyond the manufacturer’s rated limit would 
result in the non-economic destruction of the pump. 

The following formulae derive the rated depth to which 
the pump described above could satisfactorily serve: 


Hydraulic Losses 

The sum of all of the pressure drops in the entire system 
from pump to flowline must not exceed 1344 psi. These 
pressure drops are: 

A. BIT: A tri-cone hard rock jet bit with three nozzles, 
and a required nozzle velocity of 225 ft per sec for 
the circulated 343 gpm. 

B. SIZE OF NOZZLES (Equation 3): 

Total area of nozzles 
0.32 x 343 
A = 735 0.488 sq in. total 
0.488 
3 
A 7/16 in. nozzle is the closest standard nozzle with 
an actual area of 0.15 sq in. Hence the area of all 
three nozzles will be 0.45 sq in. total. 

Actual nozzle velocity with 343 gpm, is (Equation 4): 
0.32 x 343 
0.45 — 

A nozzle velocity of 244 ft per sec will result and serve 
very satisfactorily. 

Pressure drop across the bit. Assuming a 10 Ib per gal 

mud, the drop across the bit would be (Equation 5): 
PD 10 x 343? $42 wai 
= 72031 x 0.45? x 0.952 ~ >" P* 

Therefore a drop of 542 psi is to be expected. 

Pressure drop through drill collars. Assume that it is 

desired, in the particular area in which the rig is to operate, 


0.162 sq in. each nozzle 


Velocity = 244 ft per sec 
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to carry approximately 4000 Ib per in. bit diameter (not 
corrected for mud buoyancy). 

For an 8% in. hole, the most effective drill collar size 
would be 6% in. OD with 2% in. bore (approximately 101 
lb per ft). 

For 4000 Ib per in. of bit about 35,000 Ib of drill collars 
is required or for all practical consideration 12 30-ft collars 
or 360 ft. 

The pressure drop through the collars is calculated as 
following (Equation 6): 

0.000061 x 10 x 360 x 343'-* : 
oe 2.7548 a 

The pressure drop around the drill collars will be 

(Equation 7): 
PD 0.000086 x 10 x 360 x 343? 

~ (8.75 — 6.75) x (8.75% — 6.757)? 
Total pressure drop through and around drill collars: 
84 psi Internally 

9 psi Externally 

93 psi PD Total 

Pressure drop through surface lines. 

30 psi Typical 

Total drop — excluding drill pipe. 
542 psi — Bit (approx. 40 percent of total max. pressure) 
93 psi — Drill collars 

30 psi — Surface lines 
665 psi — Sub-total 


= 9 psi 


1344 psi — Pump capacity 
635 psi — Sub-total 
679 psi — Left for drill pipe 


Pressure drop through drill pipe — per 1000 ft (16.6 lb — 
4'2 in. OD x 3.826 in. ID) (Equation 8): 
0.000061 x 10 x 1000 x 3431-5* 

PD = 3826456 = 48 psi 
and around the drill pipe — the annulus per 1000 ft (Equa- 
tion 9): 

PD 0.000086 « 10 x 1000 x 343? 
~ (8.75 — 4.5) x (8.75? — 4.57)? 


Pressure drop for 1000 ft of drill pipe. 
48 psi — Internally 

4 psi — Externally 
52 psi— Per 1000 ft 


Potential hydraulic depth. 
679 psi — Left for drill pipe 

52 psi — PD for each 1000 ft drill pipe 
679 
“52 

12,980 ft — Drill pipe 

360 ft — Drill collars 
13,340 ft — Total calculated hydraulic depth 


= 4 psi 


= 12.98 x 1000 = 12,980 ft 


The calculated hydraulic depth of slightly over 13,000 ft 
assumes that a 10 Ib per gal mud will be used, which is 
relatively light density. At depths below 9000 ft, it is quite 
conceivable that a heavier mud would be used, depending 
on the area and the well characteristics. If a heavier mud 
was required, the pressure drop would increase and the 
hydraulic depth would be decreased. That is, if a 12 lb per 
gal mud was required, the pump’s limit for jet bit drilling 
would be about 10,000 ft. 

The foregoing applies largely to hard rock areas of 
West Texas and the Rocky Mountains where the pressure 
drop carried across the bit is rather modest, approximating 
only 30 to 40 percent of the total maximum pump pressure 
capacity. 

In drilling the shales of the Gulf Coast, higher velocities 
through the nozzles of the bit’s jets are required for more 
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Two-piece G2 rubbers with 
metal spacer are interchange- 
able and optional at no extra 
cost. One-piece sleeve rubber 
shown on packers furnished un- 
less otherwise specified. 
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Durable and 
Dependable 


GUIBERSON’S 
/ PACKERS 


Here is the retrievable packer that operators 
everywhere count on for rugged durability and 
dependable performance. The KV Packer is de- 
signed for wells up to 12,000 feet deep. Construc- 
tion is as simple as it is tough and husky — price 
is reasonable. In short, the KV Packer gives you 
more packer for the money — quick setting, easy 
pulling, ample bypass and positive seal. 


Made as the KV30 with 30” valve stroke or 
the KV8 with 8” valve stroke for standard 
below-packer circulation. Available in casing 
sizes, 442” through 95”. 

Valve has two independent sealing elements, 
a tapered metal valve and seat and a set of 
oil-resistant seal rings, affording double-sealed 
protection. 


Choice of two types of rubbers, both made of 
special oil and gas resistant compound. Will 
not vulcanize to casing — recovers original 
shape when released. 


Easy operating jay-hook type latch with heat 
treated friction springs. 


RTHER INFORMATION ON 
TS. SEE READER SERV 





competent removal of the cuttings in order that an effective 
rate of penetration may be maintained. These higher 
velocities through the nozzle require the utilization of up to 
67 percent of the pump’s maximum pressure potential; or 
67 percent of the output of the pump is used in overcoming 
the pressure drop needed across the bit. 

This gives maximum bit horsepower and any variance 
from this relationship will irrevocably reduce the horsepower 
of the bit. (Note: This would call for an 8% in. bit equipped 
with approximately % in. jet nozzles.) 

If the same reasoning is applied here with respect to 
the drilling of shale or other soft rock formations as was 
applied to the drilling of hard rock areas, the following 
pump limits are set: 

900 psi — Pressure drop across bit 
psi (max. pump press.) 

93 psi— Press drop through and around drill collars 

30 psi — Pressure drop through surface lines 


1023 psi — Sub-total 


- 67 percent of 1344 


1344 psi Maximum total pump pressure capacity 
1023 psi Sub-total 


321 psi Left for drill pipe 


52 psi— Total drop per 1000 ft through and around 
drill pipe 
321 


$9 1000 


6173 ft drill pipe 


6173 ft Drill pipe 
360 ft Drill collars 


6533 ft Total calculated hydraulic depth 


Therefore, the calculated depth at which the pump would 
serve on the Gulf Coast would be limited to about 6500 
ft, using a 350 hp pump with jet bits, requiring 67 percent 
of the pump’s maximum circulating pressure to be dropped 
across the bit. 

In resume, it can be said that the 350 hp pump would 
serve usefully to about 10,000 ft in West Texas or the 
Rocky Mountains but only to about 6000 ft in the Gulf 
Coast area, which points up the difference in the conditions 
governing the proper application. 


Hoist Speeds 
The rig under discussion is unitized, and as noted, the 
same engines that are used to drive the pump are used 
to power the drawworks. The operation of the drawworks 
requires the maximum horsepower output of the engines 
for short intervals of time, which in this case is 450 hp. 
Of this 450 hp that is applied to the drawworks input, 


about only 70 percent is transmitted to the hook through 
the drawworks transmission, drum, crown and traveling 
blocks. Thus, the available hoisting power of the hook is 
315 hp. To determine the effective depth at which this 
rig can operate, the hoisting speeds can be calculated for 
depths of 5000 ft, 7500 ft and 10,000 ft with 35,000 Ib of 
drill collars and 4% in. — 16.6 lb per ft drill pipe. 

rhe speeds off bottom will be: 

33,000 x hp 
Wt of drill string in Ib 
5,000 ft Depth — 94 ft per min 
7,500 ft Depth — 68 ft per min 
10,000 ft Depth — 56 ft per min 

A hoist speed of 100 ft per min from total depth is a 
commonly quoted API value not particularly fast nor par- 
ticularly slow. It is the opinion of many engineers that at 
the 7500 ft depth, the 69 ft per min would be satisfactory 
because only a small amount of time is spent hoisting at the 
maximum depth. From maximum depth, the pipe load con- 
tinuously decreases and the hoisting speed continuously 
increases, as the trip progresses. 

It is interesting to note that in West Texas, several rigs 
of this category are being used for exploitation work to 
depths of 10,000 ft. The fuel economies of the smaller en- 
gines are considered to more than offset the somewhat 
increased trip time. 

However, on wildcat operations, larger rigs are considered 
advisable to same depth as the hook horsepower on this rig 
does not leave much margin for fishing operations and 
possibly stuck pipe. 


Hoisting speed = 


Slim Hole Operations 

It is possible to use with this rig an alternate program 
using 3'2 in. drill pipe and 654 in. bit instead of the 4% in. 
drill pipe and 854 in. bit. By a set of calculations similar 
to those used above, and using the same horsepower for 
engines, pump and drawworks, it is developed that the 
rated depth for this pump is over 10,000 ft in West Texas 
using jet bits. 

Naturally it would be less for the shale and soft rock 
operations of the Gulf Coast. 

In West Texas, below 10,000 ft, it might be necessary to 
use conventional bits due to heavy muds and accept a de- 
creased rate of penetration. In bidding competition, this 
would tend to make a difficult situation. 

Until recently, an objection to the 6%4 in. hole was that 
numerically they were considerably fewer in number and 
therefore the number of job bid proposals would be 
less. However, there is a trend to slim hole operations and 
tubingless-type completions which cannot be ignored. 

The following table calculated on the basis of approxi- 


Table 1 


l 2 $ 
Hole condition Hole Drill pipe Drill collar 
No size-in size-in size-in 
l 834 
) 634 


84 x 254 


2 514 x 29 
5 61 s 7 48 4x2 
) { 10 
Hole condition Maximum Jet nozzle size-in 
No pump press. for 225 fps 
1 1344 244 


2 305 229 


velocity-fps 


3 257 } 250 

15 } 17 

P.D. per 1000 ft 
d.p.-psi 


Max. ft d.p 


(15 + 16) 


Hole condition P.D. left for d.p. 
No. (cols. 8 14 


Calculate nozzle 


Total hyd depth cap 


679 52 


1701 
1782 


95 


126 


2,980 
17,900 
14,142 


7 
GPM for 150 
fpm aun. vel 


h 
Pump 


4 
D.C length for 
4000 psi bit load D.C hyd hp 
H0 $5,000 269 45 
470 27,000 269 0) 


490 24,500 269 179 


Total 


wt.-lb 


ll 12 13 14 
Press. drop P.D. thru d.c P.D. thru surface Total p.d.-psi 
drop bit psi lines cols 114+12+13 
542 93 0 665 
$75 99 1) Hi4 


.- wie > "99 
oo4 JUD st) 442 


Is 19 +») 21 
Hoist speeds—fpm—from 
S000 ft 7500 ft 10,000 ft 
(cols. 4 + 17 
13,340 a4 oS 


18,370 &5 
14,632 191 148 


THE PETROLEUM ENGINEER, October, 1959 





mately 10 Ib per gal mud gives an idea of the hydraulic 
capacity. However, this table is calculated from the data 
given in a tool company bulletin where the calculations and 
curves are based on the use of a 5 centipoise — 9.5 Ib per 
gal mud. 

Should the viscosity and weight of the mud used be 
increased to 40 centipoise and 13 Ib per gal, the total pres- 
sure drop in the system using 3% in. drill pipe would jump 
from 2305 psi to 3685 psi. This would be way beyond 
the capacity of the pump, thus reducing the hydraulic 
depth capacity of the system. 


Resume 

From the foregoing calculations, the following facts apply 
to a rig having a 350 hp pump and a 450 hp drawworks 
and using 42 in.— 16.6 lb per ft grade E drill pipe with 
API full-hole tool joints: 

1. The hoist capacity of 69 ft per min at 7500 ft of 
depth would limit this rig to that depth when bidding 
on work at competitive footage rates. If the rig were 
to be used below 7500 ft, a contractor should ser- 
iously consider doing so only on a day work basis 
with drill pipe. Day work rates must be considered 
here because of the decreasing hoisting rates, i.e., 
longer trip time. Also, the harder drilling and slower 
rate of penetration; and higher bit costs coupled with 
longer trip time adversely affect the profitable rotat- 
ing time on bottom. 

For West Texas hard rock drilling operations, the 
pump will serve satisfactorily to 10,000 ft while in 
operational condition. Down time for pump repairs 
without a standby pump, will be a total loss when 
drilling on footage contract. The amount of pump 
down time becomes an increasing liability to the con- 
tractor around the mid-part of the pump’s life and 
afterward because of the service-connected failures 
which are normally anticipated. 

From items | and 2, it might be reasonably concluded 
that for West Texas operations, a contractor could 
drill on footage rates from surface to 7500 ft; then 
drill on day work rates to 10,000 ft. 

For Gulf Coast operations: 
Footage rates — surface to 6350 ft. 

Day work rates — 6350 ft to contract total depth 
The pump, pump engines, drawworks and engines 
are the machinery components of principal impor- 
tance in direct hole-making considerations and 
comprise the heart of any rig. 

It is a well recognized fact that the drill pipe SIZE, 
when once selected becomes a law that governs, de- 
termines and dictates in a rigorous manner the pumps, 
pump engines, drawworks and engines within un- 
yielding limits of hydraulic and mechanical pa- 
rameters. Any deviation from these dictates can be 
made only by economic losses in terms of investment, 
income, maintenance and repairs. 

Many examples exist currently and in the recent 
past where contractors have lost competitive bids and 
may also have lost a great deal of money on the con- 
tract when they secured the bid because of poorly 
balanced rigs. 

In these cases, the rig performance was limited to 
one weak component with needless and excessive in- 
vestments in the remaining components. This gave 
excessive Operating expenses in the full and complete 
accounting sense. 

As a case in point, several years ago a contractor 
submitted a bid, emphasizing a 600 hp pump in his 
inventory of his rig. A casual inspection revealed the 
rig had only a 400 hp engine. On inquiry with respect 
to the discrepancy between his engine hp and the 
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pump hp, his answer was that repairs and mainten- 
ance were decreased and that it helped obtain 
contracts. 

Records show that this contractor is no longer in 
business. 
After the drill pipe, pumps, pump engines and draw- 
works are selected in good balance as related to the 
requirements for a given area and general depth 
range, then correct sizing can be easily made for such 
remaining components as the mast, substructure, ro- 
tary, hook, line size, crown and traveling blocks, and 
swivel. 


Addenda 
The following equations show the mathematical relation- 
ship of the calculations used in the text: 
f _ (D? — d*) X 2/4 X 12 ' 
gpm pm x 73] . (1) 
Where: gpm — Gallons per minute 
fpm — Feet per minute 
D — Diameter of hole (major annulus di- 
ameter) 
d — Diameter of drillpipe (minor annulus 
diameter) 
1714 x hhp 


psi (max.) oT a :, (2) 
gpm 


Where: psi — Maximum pressure in pounds per square 
inch 
hhp — Hydraulic horsepower 
0.32 x gpm 
Vv 
Where: A — Total area of jets in square inches 
gpm Gallon per minute 
Vv Velocity of fluid through jet in feet per 
minute 


2 


From Equation 3, solving for “V” 
0.32 * gpm 
Vv : 
A 
Pressure drop across bit 
4 > 
gpm? x F 
PD = 
12031 x A® x¢ 
Where: gpm — Gallons per minute 
P Fluid density in pounds per gallon 
A — Area of jet nozzles 
C — Orifice coefficient (0.80) or (0.95) 
Pressure drop through drill collars and/or drill pipe 
0.000061 x P x L & gpm? * 
PD BP (6) and (8) 
Dt 
Pressure loss in pounds per square inch 
in length “L” of inside diameter “D” 
P Density of fluid in pounds per gallon 
I Length in feet (of inside diameter “D”) 
gpm Rate of circulation in gallons per minute 
D Bore of drill collar or drill pipe in inches 


Where: PD 


Pressure drop in annulus around drill collars and/or drill 
pipe 

PD 

Where: PD 


0.000086 « P x L & gpm 
(D—d) x (D*? — d*)* 
Pressure drop in pounds per square inch 
in length “L” of annulus (diameters D 

d) 

-Density of fluid in pounds per gallon 
Length in feet of annulus of diameters 
D—d 

— Major annulus diameter 

d— Minor annulus diameter 


(7) and (9) 


+ 


Equations 2 to 9 inclusive from Hughes Tool Company 
Bulletin “I-C, 1958” *“** 
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specify SECURITY 


“HH SERIES Bits 


TYPES, SIZES 
276 AND VARIATIONS 


SECURITY makes a complete line of rock bits 

more than 1120 types, sizes and variations. 
Of these, 276 are supplied exclusively for 
HARD FORMATION drilling. 


Like all Security bits, “H’” SERIES hard 
formation rock bits can be obtained for either 
regular, jet, air, or jet-air circulation. What- 
ever your specific drilling requirements, 
specify Security and get the right bits for 
every well you drill. You will find — as thou- 
sands of others have —that Security rock 
bits lead in quality construction and modern 
design features, and are first choice for use 
under present-day drilling requirements. 


Complete data about Security rock bits 
and drilling tools are contained in the 1959 
catalog. Write today for your free copy. 


FORMATION RATINGS: 
For hard semi-abrasive 
sand, hard lime with 
chert streaks, dolomite, 
etc. 

SIZES: 23 bit sizes from 
5% inches to 12% inches 


H7L-> 


FORMATION RATINGS: 
For hard-abrasive consol- 
idated sandy limestone, 
chert-bearing limestone 
and dolomite, and other 
hard-abrasive strata. 

SIZES: 6 bit sizes from 
7% inches to 124% inches 


H7W>> 


FORMATION RATINGS: 
For extremely hard and 
abrasive chert, schist, 
sand rock, quartzite, py- 
rite and granite. 

SIZES: 23 bit sizes from 
5% inches to 12% inches 


H9- 


FORMATION RATINGS: 
For very hard, brittle, 
extremely abrasive chert, 
flint, taconite, quartzite 
and basolt. 

SIZES: 10 bit sizes from 
6%, inches to 124% inches 


THE PETROLEUM ENGINEER, October, 1959 
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Unique and practical this... 


was specially designed to recover $100,000 of accumulated 
drill pipe plugged with cement and scheduled to be junked 


A MAJOR COMPANY in South 
America recently asked a Dallas based 
service firm* to design a small portable 
machine to recover $100,000 of drill 
pipe plugged with cement. This valu- 
able drill pipe, amounting to over 
15,000 ft of various sizes, had accu- 
mulated over recent years from a large 
number of cement jobs where the drill 
pipe had not been fully cleared of 
cement during cementing operations, 
or, where the cement had re-entered 
the drill pipe for some reason and re- 
mained long enough to set. The re- 
covered drill pipe was transported to 
a central location and stored awaiting 
a decision on its disposition. 

Until this machine was developed it 
was too expensive to drill out the ce- 
ment with any existing equipment, so 
not being economically salvable in this 
condition, the drill pipe was normally 
junked. The first machine has just been 
completed and thoroughly tested. Per- 
formance exceeded expectations and 
the required specifications, and the 
machine is now enroute to South 
America. 

Highly portable, the machine is 36 ft 
long when assembled, 3 ft high and 
4 ft wide. The drilling head drive is 
powered by a 5 hp electric motor and 
reduction gears to which the “drill 
collar” used for drilling is directly at- 
tached. The speed reduction is from 
1750 to 100 rpm. The entire drilling 
head assembly moves on steel rollers 
that run inside the 36 ft long channel 
shaped steel members on each side, as 
illustrated in Fig. 1. 

The specially designed diamond bit 
and “drill collar” is fed into the cement 
plugged drill pipe by a simple but in- 
genious cable operated power winch. A 
1 hp electric motor drives a fluid coup- 
ling which is directly connected to the 
winch by a torque tube and universal 
joint assembly. The drilling pressure 
on the bit may be easily adjusted to 
any value up to 4000 Ib by moving 
the lever controlling the power trans- 
fer through the fluid coupling. This 
lever is shown in Fig. 2 and notice the 
top end is equipped to take a linkage 
arrangement for operating this lever 
at any point the operator may wish to 
stand. The cables are rigged to feed 
the drilling head evenly down the steel 
channels as drilling progresses. 


*Drilling and Service, Inc 


FIG. 1 shows the drilling head consisting of 
a 5-hp electric motor and gear reducer. Part 
of the cable assembly which transmits power 
from the winch to the drilling head assembly 
is shown, 


FIG. 2 shows the cement-plugged drill collar 
being drilled out. In the foreground is the 
1-hp electric motor and coupling which trans- 
mit power to the small winch. 


After the machine has been set up 
and electric power of suitable voltage 
connected to the rheostat controlled 
power panel, the “drill collar” is con- 
nected to the drilling head and the 
diamond bit is screwed on the “drill 
collar.” The “drill collar” is stabilized 
by two steel cross members (not 
shown) which are equipped with steel 
rollers on each end to permit free 
movement in the channel of the two 
36 ft steel members on each side of 
the machine. The “drill collar” passes 
through and is supported by a roller 
bearing mounted in the center of each 
supporting cross member. 
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The cement plugged drill pipe is 
clamped down at one end of the ma- 
chine and supported as required to 
make it reasonably straight for pene 
tration by the diamond bit and “drill 
collar.” 

An opening extends through the re- 
duction gear box to which a swivel is 
attached to provide a flexible coupling 
for connecting the pump. Circulation 
from the pump is through this open- 
ing, through the “drill collar” and bit, 
back out the drill pipe annular space 
and into a steel sump. The sump is a 
part of the machine and can be parti- 
ally seen in Fig. 2. It is designed to 
allow the cement cuttings to settle out 
and a partitioned box is provided to 
prevent the pump suction from pick- 
ing up the cement cuttings. The re- 
quired pump capacity varies from 75 
to 150 gpm at a pressure of 150 psi. 

With the machine and cement 
plugged drill pipe set up as described, 
it is only necessary to provide a circu- 
lating fluid and to follow this pro- 
cedure: 

1. Start up the pump and check 
for proper circulation of the 
drilling fluid. 

Turn on the rheostat switch 
which operates the drilling head 
to where the “drill collar” is ro 
tating at the desired rpm. The 
“drill collar” must be rotating 
before drilling starts or the bit 
will stick causing possible dam- 
age to the diamond bit. 

Operate the power winch to ap 
ply pressure to the diamond bit 
to drill out the cement inside 
the drill pipe. 

A 2% in. diamond bit is supplied* 
to drill inside 34% API-IF tool jointed 
drill pipe and a 3}4 in. diamond bit for 
drilling inside 4% API-IF tool jointed 
drill pipe. 

Since this first machine is to operate 
in South America, the motors were 
furnished to operate on 120-v d-c cur 
rent. Test operations conducted in 
Dallas drilled out hard, solid cement in 
4% in. drill pipe at the rate of 30 ft 
per hour. The drill pipe used was 
plugged solid with hard cement and it 
is believed that in field operations the 
drilling rate will not fall below this 
figure. So far as it is known, this is 
the only machine ever built for this 
particular application **e* 
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“We wouldn't use 
any other valve 


i 





W-K-M. Oil Field Valves 


No other valves give the same dependable service and life- 
time economy. No other valves seal so tight. 


W-K-M’s Controlled Force Seating creates an initial bubble- 
tight seal between the gate and Teflon inserts. As the gate as- 
sembly expands, a tight metal-to-metal seal is achieved. Result: 
a perfect Double Tight Seal without body or seat lubrication, 


Next time—and every time—specify W-K-M! Available at 
leading supply stores everywhere. W-K-M Through-Conduit Gate Valves 
feature pressure seal bonnets, super- 

. . finished stems supported on roller bear- 
PRODUCT OF W-K-M's Creative Engineering ings, seating surfaces sealed from the 
lading flow — and can be overhauled 

on-the-line 


WRITE FOR , : Sizes: 2”, 2%”, 3” and 4”. 


CATALOG 200 Working Pressures: 1000-5000 psi (model 


W-K-M Division of illustrated above); other models 500 to 
ACF Industries 15,000 psi. 


' 
' 
INCORPORATED : 
' 


J, F = SST PY seas 
P.O. Bore BBUF, Newsten, Tones 8 <<< ccococcccocccce<! cccceccccocecess 3 o. . eS SRE 





BUY BETTER...FROM BAROID 


oeeowe 
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BAROID’S store at Lake Charles is one of the many new, modern, and complete Baroid stores in Louisiana. 


Throughout Louisiana 


BERWICK is one of Baroid’s largest and most modern 
plants, with a pneumatic discharge system for dock- 
side bulk loading, silo storage plant and warehouse. 


Look for the bright yellow and red 
Baroid store near you—wherever you 
drill Baroid men know YOUR 
needs. They are setting new records 
for prompt, complete delivery of 
mud products that help you drill 
faster and with more 


assurance of profit to you. 











(Above) A PINPOINT on most maps, Intra- 
coastal City is none-the-less a large pin on 
Baroid’s map of Louisiana stockpoints. Here 
Baroid facilities include loading docks for 
bagged mud products, Bulkans, and ample 
warehouse space. 


(Above) A NEW installation in the Baroid supply and service network is the water- 
point location just off the Intracoastal Canal at Bayou Sale. Here Baroid’s former 
off-shore delivery vessel has been converted into a huge drilling mud warehouse. 


From Lake Charles to Venice 


BAROID FACILITIES AND EQUIPMENT 


are best... For the quickest, 


most complete 


(Above) CARRYING a 100-ton payload up to oN de Sa Rae A 

speeds of 10 knots per hour, the Baroid Express LAE RARE © x and thorough 

delivers bulk BAROID® to offshore rigs f-a-s-f. : : drilling mud 
service in 


south Louisiana 


General Offices HOUSTON, TEXAS 


Loulsiana Area Offices: 
NEW ORLEANS and LAFAYETTE 
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(Above) VENICE is a main departure point for 
offshore, and here Baroid maintains a full 


water-stockpoint of products necessary to Lou- Mace Ne aD nea 
isiana offshore operations. - me 


(Below) BAROID’S mud centrifuge has proved 
most successful in Louisiana drilling operations 


and effects considerable savings for operators . = Se 


by reclaiming valuable weight material. 
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(Above) CAMERON is another important water stock- (Below) HOUMA is headquarters for Baroid liquid 
point with pneumatic dock loading and unloading sys- mud barges which have their own mud mixing equip- 
tem, air separator system for loading Bulkans, com- ment. To the left of the bagged products are the 
plete bulk storage plant, and warehouse for products. newly installed liquid mud storage and make-up tanks 


—_ 


(Left) EMPIRE is the maintenance base for the barge- (Below) LEEVILLE is home base for the Baroid Ex- 
mounted pneumatic bulk plants and a terminal for press. Also at dockside, a barge-mounted pneumatic 
Baroid barges and tugs carrying palletized bag prod- bulk plant with a Fuller system which can deliver 
ucts to the drilling industry in Louisiana and offshore. over 75 tons of bulk BAROID per hour 
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Look for the yellow and red 
Baroid Supply Centers, 


Marine Terminals or Inland Stores 


—they give you the most 


efficient direct service in 
the mud industry. 
This improved service is winning 


more friends every day. 


5 VAN RALOI AL 


BAROID DIVISION ¢ NATIONAL LEAD COMPANY 


MAIN OFFICE: ©. ©. BOX 1676, HOUSTON 1, TEXAS 


BAROID’S New Orleans Terminal 
and Mill is one of the most com- 
plete mud operations in the world. 
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FIG. A. Relationship between hot wire gas detector readings and 
percent of hydrocarbons present in air stream shows that maximum 
points on curves occur at progressively lower concentrations for 
progressively higher molecular weight gases. Serious shortcoming of 
this detector is limited analytical range caused by too-low ratio of 
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oxygen to hydrocarbon molecules for efficient combustion. 


FIG. B. Top curve shows hot gas detector meter deflection when |.15 
volts is impressed across the filaments. This gives total gas concen- 
tration. Bottom curve formed when 0.65 volts is impressed across 
filaments shows apparent concentration of heavier hydrocarbons. 
Vertical distance between curves is measure of methane content 





An evaluation of... 


Three Electronic Methods 


to Analyze 
Drilling Fluid Gases 


Principles of the gas chromatograph, the infra-red analyzer and the mass 
spectrometer indicate the extent and accuracy of each method of analyzing 


gases separated from drilling muds 


R. E. Jenkins 


Core Laboratories, Inc 
Dallas, Texas 


ALMOST from the inception of mud 
logging, the hot wire gas detector has 
been used as a tool to detect the pres- 
ence of combustible gases separated 
from the return stream of drilling mud, 
and to make semi-quantitative measure- 
ments of those gases. 

In the past three to four years, how- 
ever, a few of the mud logging com- 
panies have been employing more 
advanced analytical instruments to pro- 
vide qualitative analysis and greatly 
improved quantitative analysis of the 
gases. Some of the new instruments 
have electronic components and, thus, 
the term electronic gas analyzers has 
come into use 


Hero or Villain 

The electronic gas analyzers — the 
chromatograph, the infra-red analyzer, 
and the mass spectrometer — have 
been variously hailed as miracle mak- 
ers by some companies that employ 
them, and as completely unnecessary 
by some of the companies that do not 
employ them. 

An understanding of the principles 
on which they operate, and of their 
advantages and disadvantages will show 
that they do have great capabilities. 
But on the other hand, they also have 
limitations ... and of course the data 
obtained with their use is still subject 
to human interpretation. 
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Need for a Good Sample 

Regardless of which analyzer is used, 
whether it be a conventional hot wire 
gas detector or one of the new elec 
tronic gas analyzers, the analysis made 
can be no better than the sample used 
for the analysis. This extremely im 
portant factor has been ignored or 
lightly treated by many of the mud log 
ging companies regardless of whether 
or not they use the new analytical 
tools. 

The system used to separate the gas 
from the return stream of drilling fluid 
should be considered to be every bit as 
important as the gas analysis instru 
ment itself 
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CONTINENTAL-EMSCO 
D+B PUMP SHOPS 


CANADA NORTH AND WEST 





Contnental-Emscos PRECISION HERE 


.. keeps wel/s pumping longer 


C-E’s D+B pump shops are manned by trained, field experienced 
specialists using modern equipment and methods. The result: 
superior service. 


Precision micrometers, gauges and special test equipment are used 
to check OD of plungers..ID of liners and tubes. . pressure-test 
pumps after assembly. Special C-E designed aligning mandrels and 
clamps are used to accurately assemble and repair sectional liner 
pumps and composite plungers. Special vises prevent distortion of 
tubes and plungers. The use of friction tongs eliminates pipe wrench 
marks..open doors for corrosive fluids. Vacuum testers are used 
to test fluid seal of valves. Desanding equipment is used to remove 
frozen plungers and entire pumps from sanded joints often saving con- 
siderable money by salvaging parts. Cooking vats and steam cleaning 
equipment remove paraffin and other deposits and also eliminate 
corrosive effects of salt water during pump repair. Each shop has 
special equipment to handle the popular pumps of the area. 


Continental-Emsco’s training program keeps personnel “up” on all 
types of pumps, improved methods of assembly and new mate- 
rials. You always get a longer pumping run for your dollar at 
Continental-Emsco D+B pump shops. 


For Service that Sings.. Equipment that Hums..Go.. 





CONTINENTAL“ EMSCO | ----~ 
Serving the Oil and Gas Industries fn 
... Worldwide 








CONTINENTAL.EMSCO COMPANY UMITED © General Offices Colgory. Alberto. Cone 


Representatives in All P ow F the World 





ALBERTA 


Drayton Valley 
Edmonton 


MANITOBA 
Virden 
SASKATCHEWAN 


Estevan 


VENEZUELA 


Anaco 
Les Morochas 
Maracaibo 


UNITED STATES 


ARKANSAS 

E! Dorado 
Magnolia 
CALIFORNIA 
COASTAL REGION 


Ventura 


LOS ANGELES BASIN 
Long Beach 

Santa Fe Springs 

SAN JOAQUIN VALLEY 
Bakersfield 

Coalinga 

Toft 

KANSAS 

El Dorade 

Ellinwood 

Liberal 

Pratt 

Russell 

LOUISIANA 

NORTH LOUISIANA 
Jena 

Shreveport 

SOUTH LOUISIANA 


Lake Charles 


MISSISSIPPI 


Laurel 
Natchez 


OKLAHOMA 
Drumright 
Duncan 
Healdton 
Lindsay 
Oklahoma City 
Perry 
Seminole 


TEXAS 

EAST TEXAS 
Kilgore 
Palestine 
Winnsboro 


CENTRAL TEXAS 
Abilene 

Graham 

Nocona 

Wichita Falls 
SOUTH TEXAS 
Alice 

Freer 

McAllen 

Corpus Christi 
SOUTHWEST TEXAS 
San Angelo 


TEXAS GULF COAST 
Daisetta 

El Campo 

Houston 

Luling 

Victorie 

TEXAS PANHANDLE 
Borger 

Pampa 

WEST TEXAS 
Andrews 

Hadacol Corners 
McCamey 

Monohons 

Odessa 

Post 

Snyder 

Sundown 

Kermit 

Rocky Mountain 
States 
COLORADO 
Rangely 

Sterling 
MONTANA 

Cut Bank 

Glendive 
NEBRASKA 
Kimball 


NEW MEXICO 
Farmington 
Hobbs 

Tatum 

NORTH DAKOTA 
Williston 
WYOMING 
Casper 

Cody 

Newcastle 

Rock Springs 
Tri-State Area 
ILLINOIS 
Salem 
INDIANA 

New Harmony 





a 


te li ae 
Economy « 


ro [=~ fe] al-lo Mia mera clelii mis mrra.¢-) ol aia 


... one is best for you 


Each Mission Mud Pump Valve is best for its service; one is best for your service 
And more than that, each has been tested under conditions worse than anything met 
in the field. These valves have stamina designed in, built in, and kept in with special 


long-life rubber compounds, advanced metallurgy. Because they're better, they'll cut 
replacement cost, increase efficiency of pump operation. 
Mission MUD MONARCH® Mud Pump Valves for extremely high and medium 
pump pressures. Unique design with exclusive seal ring results in exceptional per- 
formance as this ring seals effectively even when body and seats are severely worn. 
Mission SUPER-SERVICE® Mud Pump Valves for medium pump pressures. Four 


crossarms provide extra strength and large striking surface, assuring long valve seat 
The 


life without restricting flow area 
Mission SILVER TOP® Mud Pump Valves for low and medium pump pressures 


Replaceable, wear-taking bushing greatly reduces valve seat replacement costs 
famous Compound 308® inserts are interchangeable with Mission Super-Service Valves 


Mission Mud Pump Valves are available for all popular makes of mud pumps 
iq)» Sy 


Buy them anywhere through your supply store 
he eupteted wo Wits si co 


hing? Oat Le ’ fe rlge 
MISSION MANUFACTURING CO., P. O. Box 4209, Houston, Texas 
¢ Export Office: 30 Rockefeller Plaza, New York 
i» Ee 





Centrifugal Pumps 


Cable Address—"Missco 
In The United Kingdom: MISSION MANUFACTURING CO 
1 England « Cable Address—"Missoman 
* Hammerdrils + 


17 Hanover Square, London W 
Swabs * Valves 


Slips * Gland Packings * Liners * Liner Packing * Pump Valves and Seats * 


Pistons * Fiston Rods * 





USE GARDNER- 


GD-2100 hp Drawworks 
oe = Gardner-Denver engineered for the deepest drilling to- 
4 ; oa day and tomorrow. More than 130,000-lb. single line 
Air hoists : pull. Moved in one load. 


Only Gardner-Denver builds all these 


quality items for your rig 





WITH A HARD HAT They’re engineered for mobility, rugged depend- 
ON HIS DRAFTING ability and simplified maintenance on location . . . 
BOARD ‘ . 
designed by men who know your field requirements 
from firsthand experience . . . built to help you cut 
costs and drill faster. 


Gardner-Denver oil field specialists on call in 
strategically located cities at all major oil field 
oa, areas. Parts stocked in supply stores and Gardner- 
Gardner-Denver engineers spend time in the Denver warehouses throughout the oil world. 
field, watching equipment at work . . . learning 
what you expect it to do. That’s why Gardner- 


Denver equipment serves you better. There’s no 
substitute for men—our 100-year philosophy of 


growth. ie 
oC 
ee 10 CQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 
rt GARDNER - DENVER 


YEARS 











Gardner-Denver Company, Quincy, Illinois 


In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 
Gardner-Denver Export Division, 233 Broadway, New York 7, N. Y. 
Oil Field Offices: Casper, Cleveland, Columbus, Corpus Christi, Dallas, Denver, Durango, 
Edmonton, Ellinwood, Evansville, Houston, Huntington, Jackson, Kansas City, Lafayette, 
Los Angeles, Mexico City, New Orleans, Odessa, Oklahoma City, Pittsburgh, San Francisco, 
Shreveport, St. Louis, Tulsa, Wichita, Winnipeg 
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DENVER QUALITY ON YOUR RIG 


Air Drilling Compressors 

Packaged units completely engineered by Gardner- 
Denver. Cooling system designed for continuous service. 
Field-proved for air or gas drilling, mud aeration 


Gardner-Denver Mud Pumps 

Famous Gardner-Denver eccentric construction. Divided 
fluid end cylinders. Models to 1250 hp to meet capacity 
and pressure needs of every rig. 





Compressed Air Power 
Gardner-Denver air hoists handle snaking and 
Impact wrenches and air tools speed maintenance 


Well Servicing Pumps 

Triplex and six-cylinder plunger pumps for cementing, 
acidizing, fracturing or work-over. Provide squeeze pres- 
sures to 10,000 psi. 


lifting 


jobs 
rigging up and tearing down 


FOR FURTHER INFORMATION OF 
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Hot Wire Detector 

Principle of operation. The hot wire 
gas detector is a good instrument that 
has served the industry well for many 
years, and will continue to serve the 
industry for some time to come, but 
it does have some serious shortcom- 
ings. 

Nearly all conventional hot wire de- 
tectors have the electrical configuration 
of a Wheatstone bridge. One leg of the 
bridge is a platinum filament that serves 
as the detector. It is housed in a cell 
through which sample gas is continu- 
ously passed. Another filament that 
may be identical or very similar to the 
detector filament normally constitutes 
another leg of the bridge. It is usually 
placed near the detector filament and 
in a similar cell, but no sample gas is 
passed over it. 

The filaments are heated with low 
voltage electrical power to a tempera- 
ture which will ignite combustible 
gases. The bridge is balanced with air 
flowing over the detector filament so 
that the output meter reads zero. 

Subsequently, if a sample gas that 
contains combustibles is passed over 
the detector filament, the combustibles 
will ignite and burn. The heat released 
by this oxidation reaction increases 
the temperature and in turn the elec- 
trical resistance of the detector fila- 
ment, thus causing an imbalance in the 
bridge and a reading on the output 
meter. The amount of imbalance of 
the bridge is an indication of the con- 
centration of the combustibles, insofar 
as enough oxygen is available in the 
gas stream to allow efficient combus- 
tion. 

Different filament temperatures can 
be attained by impressing different 
electrical voltages across them. Since 
ignition temperatures vary for the vari- 
ous hydrocarbon gases, the hot wire 
gas detector can be used to distinguish 
some of the hydrocarbons from others. 

Common usage of the instrument has 
been to indicate separately the total 
combustible gas content and then to 
indicate the content of combustibles 
other than methane. This allows the 
determination of the methane content 
by difference. 

Thus, the hot wire detector can be 
used to make limited qualitative tests. 

Shortcomings of the Hot Wire De- 
tector. Through the years the hot wire 
detector has been refined and its sen- 
sitivity has been greatly improved. 
Nearly all analytical instruments are 
subject to the general rule-of-thumb 
that sensitivity is gained at the expense 
of stability, and the hot wire detector 
is no exception — so the electrical sta- 
bility of the instrument suffered. In 
particular, the filaments of the more 
sensitive instruments deteriorate fairly 
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rapidly, especially when high gas con- 
centrations are encountered. 

The hot wire gas detector is sensi- 
tive to the rate of flow of sample gas 
through the detector cell, and to the 
water content of the gas stream. These 
conditions can be controlled, but even 
under good conditions they are trouble- 
some. 

Platinum filaments are used since 
platinum is a good catalyst for the 
oxidation reaction. The catalytic action 
can become inhibited when the filament 
becomes coated with certain contami- 
nants. In general, platinum catalysts 
are fouled by arsenic or sulfur com- 
pounds, halogens, and silicones. 

Fortunately, most of these materials 
are seldom encountered in mud log- 
ging. But nearly all of them have been 
encountered at one time or another, 
either from natural or man-made 
causes. Only trace quantities of ma- 
terials like silicone are necessary to 
completely desensitize a platinum fila- 
ment. Then too, the filaments can ac- 
tually become coated with hydro- 
carbons — the gases being analyzed... 
and a reduced sensitivity will result. 

The instabilities discussed normally 
manifest themselves in changing and 
erratic instrument readings even when 
the gas composition remains un- 
changed. Thus, they detract from the 
dependability of the hot wire gas de- 
tector. 

Another and perhaps more serious 
shortcoming of the hot wire gas detec- 
tor is its limited analytical range. Tests 
of these instruments show that the 
ratio of oxygen to methane molecules 
is too low for efficient combustion when 
there is as little as 6 percent methane 
present in the gas stream. 

Fig. A shows the relationship be- 
tween the gas detector readings and the 
percent of hydrocarbons present in the 
stream. The gas detector was calibrated 
in all the examples cited to give 20 
meter unit readings on a mixture of 
1 percent methane in air. The curves 
were established individually, with only 
one hydrocarbon component at a time 
present in the mixture. 

It can be seen that the peak reading 
for methane occurred at 6 percent, and 
that of butane occurred at about 3.5 
percent. The maximum points on the 
curves should occur at progressively 
lower concentrations for progressively 
higher molecular weight gases. 

The maximum points will vary 
slightly with different instruments and 
different filaments. A maximum at 10 
percent for methane in air is the high- 
est that has been observed. 

In order to eliminate ambiguity of 
readings, it is necessary to limit the 
analysis to the portion of the curves 
ahead of the maximum points. To ac- 
complish this, it is often necessary to 


dilute the gas sample with air. This 
is done, of course, but it is a trouble- 
some procedure. The frequency of oc- 
currence of this problem has greatly 
increased with the advent of new, effi- 
cient gas separators. 

The ignition temperature of a com- 
bustible component is not constant over 
the full range of concentrations en- 
countered. When certain minimum 
concentrations are encountered, for 
example, methane will ignite at the 
lower temperature normally used to 
measure the heavier hydrocarbon con- 
centration. This occurred with a me- 
thane in air system at a methane con- 
centration approximately 2 percent 
below the maximum reading concen- 
tration. 

When there are heavier hydrocar- 
bons present, the critical concentration 
is a lower value. These effects can be 
seen in Fig. B. 

The top curve shows the meter de- 
flection when 1.15 volts is impressed 
across the filaments. This is a measure 
of the total gas concentration. The 
bottom curve shows the apparent con- 
centration of the heavier hydrocarbons, 
using only 0.65 volts across the fila- 
ments. The vertical distance between 
the curves is generally considered a 
measure of the methane content.* 

Increasing amounts of methane, 
added to a constant stream of 1 percent 
butane in air, were passed through a 
hot wire gas detector to obtain these 
data. When the methane content of 
the stream exceeded 3.5 percent, it 
started to burn and to contribute to 
the low voltage reading. Beyond this 
point, the distance between the curves 
is no longer representative of the me- 
thane content. 

This characteristic limits even the 
qualitative use of the hot wire gas de- 
tector and points up the need for more 
sophisticated and capable gas analyzers. 


THREE ELECTRONIC GAS 
ANALYZERS 


Chromatograph 

Principle of operation. Curiously 
enough, chromatography has little or 
nothing to do with color analysis. Chro- 
matography is technically defined as 
the separation of the components of a 
mixture, regardless of how the sepa- 
ration is accomplished. It does not re- 
fer to instrumentation for identification 
of the separated components or their 
quantitative measurements. However, 
chromatographs in general, and the 
type used in mud logging in particular, 
have taken on rather definite character- 
istics, which include the qualitative and 
quantitative instrumentation necessary 
to make an analysis. 

*The high and low voltages used in this test 


give the best results with the particular fila- 
ments and gas detector instrument used. 
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Since 1946, DRISCOSE has been recognized as the 
ultimate in Sodium Carboxymethylcellulose (CMC) 
for use with drilling muds. Our drilling engineers 
and research chemists continue to pioneer new 
techniques and new types of CMC for more efficient 
and economical drilling operations. 


As a result of the most extensive research, field 
testing and use in the industry, DRISCOSE is pro- 
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onscose 


708 H/GH 


MEOIUM wscosiry 


” DRISCOSE ;, 


NIGH VISCOSITY 


vided in a wide range of viscosities and purities 
for every drilling condition. 


See your mud dealer . . . or write for full details. 
*DRISCOSE is a trademark for Sodium Carboxymethylcellulose 


DRILLING SPECIALTIES COMPANY 


Bartlesville, Oktohome 
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FIG. C. Each component moves through column at a rate that is 
dependent upon how it is attracted to material in column. Component 
M is less attracted and thus moves faster through column, becoming 





completely separated from Component E. Under controlled condi- 
tions time required for any given gas to flow through column is final. 
This retention time is used to identify the component. 





The type of chromatography univer- 
sally used in mud logging is termed 
elution chromatography. It consists of 
a system that has a carrier gas flowing 
continuously through a column that is 
filled with either a solid material or < 
solid material that is coated with a 
liquid. The column is generally 
4 -in. copper, aluminum, or steel tube. 

Specific volumes of sample gas are 
introduced into the carrier gas stream 
and are allowed to percolate through 
the column. The column material gen- 
erally exhibits different affinities for the 
various sample gas components. As the 
sample gas is carried along through 
the column by the continuously flow- 
ing carrier gas, the sample components 
tend to become separated. The sample 
component that is least attracted to the 
column material moves most rapidly 
through the column and emerges first 
at the other end, and so on. 

This is illustrated in Fig. C. The tube 
represents the column filled with the 
solid or liquid-coated solid material; 
the arrows represent the carrier gas; 
the dots represent component M of a 
sample and the hatch marks represent 
component E of the sample. Each com- 
ponent moves through the column at a 
rate that is dependent upon how it is 
attracted to the column material. In 
this illustration, component M is less 
attracted and thus moves faster through 
the column, becoming completely 
separated. 

Individual components (there may 
be many) will become completely sep- 
arated under favorable conditions. 
These conditions do not always exist 
and separation sometimes is difficult. 
The term resolution is used to describe 
the degree of separation of the com- 
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ponents. If all components are well 
separated, they are said to be well re- 
solved. Of course, each component will 
be mixed with carrier gas as it emerges 
from the column. If components over- 
lap each other as they come from the 
column, they are said to be poorly 
resolved. 

Under specific conditions of a given 
column length; carrier gas type and 
flow rate; and temperature; the time 
that is required for any given gas—such 
as methane, propane, etc.—to flow 
through the column is fixed. This time 
is called the retention time and it is 
used to identify the component. Reten- 
tion times for various components and 
for specific analysis conditions are pre- 
determined experimentally. Generally 
speaking, the retention time increases 
with an increase of molecular weight. 

The minimum time interval allow- 
able between sample injections is de- 


termined by the time it takes for the 
last component that is to be read to 
elute from the column. It is not neces- 
sary to wait for all components to 
emerge from a column before a new 
sample is introduced. A cut may be 
made after methane is eluted, for ex- 
ample, and ethane and heavier com- 
ponents may be flushed out of the col- 
umn in the opposite direction to the 
normal analysis flow direction. This 
procedure would allow the injection of 
a new sample much sooner than would 
be the case otherwise. 

Detectors used in chromatographs. 
The presence and amount of each com- 
ponent may be determined by measur- 
ing the thermal conductivity of the 
flowing gases. 

A well-regulated flow of carrier gas 
passes through the reference side of a 
thermal conductivity cell where its 
thermal conductivity is monitored. It 





FIG. D. Chromatogram 
made of special calibrating 
gas shows series of peaks, 
one for each component of 
the gas. Peak height is taken 
as a measure of the concen- 
tration of each component. 
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YOU CAN'T 
BARGAIN 
WITH SAFETY 


WICKWIRE ROPES 
FOR 
PETROLEUM DRILLING 


6x19 
Seale, IWRC 


6x21 
Filler Wire, FC 


1x7 
Non-Spinning 


For detailed recommendctions 
on Wickwire Ropes for drilling 
equipment, write the nearest CFal 
sales office and ask for WR 735. 
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For safety and performance 
... order CFsI-WICKWIRE 


“job-designed” wire ropes 


The Image of CFal—a giant steelman—stands for the rigid quality- 
controls and testing procedures that are carried out in the production 
of Wickwire Rope. This Image also reflects CFal’s ability to design a 
specific product to meet a particular need. 

These are the very reasons why CFal-Wickwire Ropes are both safe 
—as only a quality wire rope can be—and suitable—because they are 
available in a complete range of wire grades, types, sizes and construc- 
tions, designed to meet each industry’s requirements. 


Avoid the losses—due to injuries and wrecked equipment—that can 
occur when a “bargain” rope fails. Buy a quality wire rope that’s de- 
signed for the job it must do—a CFal-Wickwire Rope. 


WICKWIRE ROPE 


THE COLORADO FUEL AND IRON CORPORATION 
STEEL 


in the West. THE COLORADO FUEL AND IRON CORPORATION — Albuquerque * Amarillo * Billings * Boise * Butte * Denver 
El Paso * Farmington (N. M.) + Ft. Worth * Houston * Kansas City * Lincoln * Los Angeles * Ockland * Odessa (Tex 
Okiahoma City * Phoenix * Portland * Pueblo * Salt Lake City * Son Francisco * San Leandro * Seattle * Spokane * Tulsa * Wichita 
In the East: WICKWIRE SPENCER STEEL DIVISION—Boston « Buffclo + Chattanooga * Chicago * Detroit + Emienton (Po 
New Orleans * New York * Philodelphic 
6794-0 
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WILSON SUPPLY for 
Drilling Machinery 


Wilson Supply Co. is an authorized distribu- 
tor for the complete line of “Oilwell” drilling 
machinery. For any item of drilling equip- 
ment, contact your Wilson Supply man to be 
sure you get what you want... 


when you want it. 











1301 Cont 
International Div New York 
ffices and Supply Stores 


exas, Louisiana, Oklahoma and 
New Mexico 


























TABLE x. Chromatograph Detector Cell Comparisons. 





Cell Air Carrier Gas 
Good sensitivity to combustible 
gases. Sensitivity normally in- 


Catalytic 
combustion * 


Helium Carrier Gas 
Cannot be used. 


creases as molecular weight in- 
creases. Cannot readily detect 
non-combustible gases. Has an 
upper limit of analytical range. 
(Essentially the lower explosive 
limit to the gas.) Filaments can 


be poisoned. 
Thermal 
conductivity 


Good sensitivity to light gases. 
Reduced sensitivity as com- 
pared with the use of helium as 
carrier gas. No upper analytical 
limit. Poisoning of filaments no 


Good sensitivity to all 
gases. No upper ana- 
lytical limit. Poisoning 
of filaments no prob- 
lem. 


problem. Can detect combusti- 
ble or non-combustible gases. 





*Some c/c cells can be used as thermal conductivity cells if the temperature of the filament is 


kept low. 


then flows through a sampling device; 
through the column; and through the 
other, or sensing, side of the thermal 
conductivity cell where its thermal con- 
ductivity is again monitored. 

When there is only carrier gas on 
both sides of the cell, the difference 
in thermal conductivity of the two sides 
is Zero. 

After a sample has been charged to 
the column, the components of the 
sample dilute the carrier gas as they 
exit from the column and change the 
thermal conductivity of the total 
stream. This develops a difference in 
thermal conductivity on the two sides 
of the cell, and this difference causes 
an electrical signal to be sent to the 
recorder. 

If a small amount of a gas compon- 
ent is present, the thermal conductiv- 
ity is changed a little, causing a small 
signal to be sent to the recorder, and 
if a large amount of the component is 
present, the larger thermal conductivity 
change causes a larger signal to be sent 
to the recorder. Thus, a quantitative 
analysis can be made. 

Fig. D shows a chromatogram made 
of a special calibrating gas. The read- 
out on the recorder strip chart is a 
series of peaks, one for each com- 
ponent of the gas. The peak height is 
taken as a measure of the concentra- 
tion of each component. 

Electrically speaking, the thermal 
conductivity cell is very similar to the 
hot wire gas detector. The major dif- 
ference is that the filaments are usually 
made of tungsten, or are replaced by 
thermistors. The filaments or thermis- 
tors are operated at a temperature be- 
low the ignition temperature of any 
gaseous component to be encountered. 

Heat is carried away from the fila- 
ment or thermistor by the gas sur- 
rounding it or flowing past it. The 
amount of heat carried away depends 
upon the thermal conductivity of the 
gas. This, in turn, determines the tem- 
perature and, thus, the resistance of the 
filament or thermistor. 


Changes in the resistance of the 
filament or thermistor caused by chang- 
ing thermal conductivity of the gas 
flowing through the sensing side of the 
cell generate the signal that is recorded. 

Catalytic combustion cells are also 
used as detectors in chromatographs. 
These cells operate on the same princi- 
ple as the conventional hot wire gas 
detector. In fact, the same cell can 
be used for both instruments. More 
often the cells used in chromatographs 
are of a special design that improve 
the sensitivity and stability of the in- 
strument. 

When catalytic combustion cells are 
used in chromatographs, carrier gas is 
passed over the reference or compen- 
sating filament. In this respect the use 
of the cell differs from that of the con- 
ventional hot wire detectors. 

The combustion cell has the advan- 
tage of being increasingly sensitive to 
the heavier hydrocarbon gases. This is 


because more energy is released when 
a heavy molecule is oxidized than when 
a light molecule is oxidized. The greater 
release of heat energy gives a greater 
output from the combustion cell. This 
characteristic can become important 
when analyzing the heavier hydrocar- 
bons which are normally present in 
small concentrations. On the other 
hand, it must be remembered that some 
of the shortcomings of the hot wire de- 
tector are carried over into the chro- 
matograph when such a detector cell 
is used. 

A comparison of the cells used in 
chromatographs is given in Table X. 

Types and uses of columns, Chro- 
matographic columns are generally 
classified as adsorption columns or par- 
titioning columns. The adsorption col- 
umns are filled with dry solid materials 
such as silica gel, alumina, activated 
charcoal, or molecular sieve. They are 
used primarily to separate inert gases 
and light gases for analysis, but they 
also perform other important separa- 
tions. 

For example, silica gel columns are 
used to separate hydrogen sulfide from 
propane. The partitioning columns are 
filled with a solid material coated with 
a non-volatile liquid. There is a multi- 
tude of different kinds of this type of 
column, among them being silicone 
compounds, butyl maleate, carbowax, 
and butyl phthalate. Partitioning col- 
umns are generally used to separate 
organic gases. 

Some columns are more efficient for 
the separation of certain components 
with close boiling points than are other 
columns. Several of the columns are 
very good for the separation of the 


TABLE Y. Chromatograph Column Types and Uses. 


Type and Purpose 
Adsorption. Used 
to separate inert 
and light hydro- 
carbon gases, car- 
bon dioxide, and 
hydrogen sulfide 


Column 


Silica gel 


Molecular Adsorption. Used 
sieve (15X, to separate inert 
5A) and light gases. 


Air Carrier Gas Helium Carrier Gas 


Will separate and 
show helium and 
hydrogen, methane 
ethane, carbon dio 
xide, propane, and 
hydrogen sulfide 
Heavier hydrocar- 
bons have long 
retention times 


Will separate and show 
hydrogen, nitrogen 
plus oxygen, methane 
ethane, carbon dioxide 
propane and hydroger 
sulfide. Heavier hydro 
carbons have long 
retention times 


Will separate and 
show helium, hy- 
drogen, and hydro 
carbons. The hy 
drocarbons are not 
resolved 


Will separate and show 
hydrogen, nitroger 
oxygen, and hydro 
carbons. The hydro 
carbons are not re 
solved. Carbon dioxide 
is permanently ab 
sorbed 


Silicone 550; 
di-n-butyl 
maleate, 
buty! phtha- 
late,carbo- 
wax, dimethyl 
sulfolane, 

ete. 
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Partition. Used as 
general purpose, 
primarily to sepa- 
rate the hydrocar- 
bon gases. They 
are capable of con- 
siderable speed if 
properly chosen 


Will separate and 
show the hydro- 
carbon gases. No 
need to separate 
air peak from 
methane. Hydro 
gen sulfide elutes 


with propane. Sepa- 


ration of carbon 
dioxide requires a 
long column 


Does not resolve air 
and methane; will 
separate and show 


plus methane, ethan 
and the remainder o 


sir 


f 


the hydrocarbon gases 
Hydrogen sulfide elutes 
with propane. Separa 
tion of carbon dioxide 


from ethane and pro 
pane requires a long 
column. 
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Mudwonder valves on Gulf offshore rig. Mudwonder was selected 
here for low maintenance cost. 


Why Mudwonders outwork, 
outlast other mud valves 


by Edward Valves, inc. 
subeidiory ROCKWELL MANUFACTURING COMPANY 


How, in the space of two-and-a-half years, 
can a newly-introduced mudline valve become 
the favorite of thousands of oil well drilling rig 
operators throughout the country? This question 
looms large in the minds of those who see Rock well- 
built Edward Mudwonder valves on drilling rigs 
all over the United States and Canada... and as 
far afield as South America and the Middle East 
too. The reason Mudwonder is stocked by virtually 
every oil field supply store—the reason most of the 
new Gulf offshore rigs are equipped with Mud- 
wonder—is comparatively simple. 


Easier to install, easier to maintain 


Specially selected materials give Mudwonder 
parts an exceptionally long, trouble-free service 
life. Resilient buna-N inserts are molded integrally 
over steel wear rings and a hard-chromed steel 
gate. The stainless steel stem is a separate element, 
keyed into the gate to effect a sliding union which 
accommodates normal movement without danger 
of binding, even under rugged use. Any of these 
elements can be simply and quickly replaced, if 
necessary, without disturbing the piping hook-up. 
Only one wrench is necessary. 


Available in two pres- 
sure ratings: 2,000 psi 
W. P. (4,000 psi test); 
3,000 psi W. P. (6,000 
psi test). 


a 


“T.M. Reg. U.S. Pat. Off. 





Parts inventory simplified 


Extra seats—and perhaps a spare gate in each 
size—are all the parts needed to keep Mudwonders 
in top shape. Seats and gates are interchangeable 
among pressure classes. Whenever maintenance 
becomes necessary; the procedure is simplicity itself: 
entire bonnet assembly unbolts and lifts off without 
disturbing the mudline hookup—and the working 
parts are exposed for inspection. Parts replacement 
can be made with practically no downtime. 


No “sanding up” 


Sand simply does not collect in the Mudwonder. 
Large, unrestricted openings into bonnet cavity 
permit a flow of mud to keep bonnet flushed out. 
Erosive wear from the mud is confined to the buna-N 
seat insert and the hard chromed gate. Resilience 
of buna-N permits use of steel wear rings to cut off 
the high-velocity flow of mud and absorb the 
abrasion, while the buna-N itself makes the seal. 


Quick, positive shut-off 


Gate is moved by a double-thread yoke bush- 
ing, which engages stem and bonnet threads simul- 
taneously . . . gives 2-to-1 ratio for fast opening 
and closing. Dual action sealing allows line pres- 
sure to help make drop-tight shut-offs . . . prevents 
leaking or draining through valve when line pres- 
sure is removed. High closing loads are not neces- 
sary to make a tight seal. The Mudwonder sealing 
principle is such that the valve will hold rated 
pressure when the gate contacts the buna-N seal- 
ing surfaces. ‘‘Bumping’’ a Mudwonder closed —or 
using a “‘cheater’’—is never necessary. 


Protected bonnet threads 


Stem, yoke bushing and bonnet threads are 
completely lubricated before leaving the factory, 
and are sealed against dirt, dust and weather. The 
inner stem seal is provided by a buna-N ring and 
leather back-up washer. A rigid shield and high- 
strength felt ring form the outer bonnet seal. A 
special relief vent in Mudwonder serves a three- 
fold purpose: (1) If valve is over-lubricated, excess 
grease escapes through the vent; (2) Mud escaping 
through the vent is the signal for replacement of 
worn or damaged “‘O”’ ring seal or back-up washer; 
(3) Because the vent equalizes air pressure in yoke 
bushing chamber as valve is opened or closed, you 
get easier operation. 


Low operating torque 


The hard-chromed alloy steel gate and the 
stainless stem are separate elements, slot-con- 
nected; this eliminates stem bending and binding 
due to line pressure on the gate. Low pitch threads 
reduce turning friction. The Impactor® built into 
the Mudwonder handwheel provides twice the 
torque of conventional handwheels. . . particularly 
valuable in opening the valve against extreme dif- 
ferential pressure. Hard chrome on the gate pro- 
duces a smooth, low-friction sliding surface 
against the seat. 


Easily available—competitively priced 


Drilling men have tried Mudwonder—even 
abused it—to prove its economical superiority in 
operation, installation and maintenance. . . and 
this is why drillers all over the world say “Make 
mine Mudwonder!”’ Ask your favorite oil field sup- 
ply store for complete information . . . or write, wire 
or call Edward Valves, Inc., East Chicago, Indiana. 


The ‘stout heart’ of the 
Mudwonder absorbs wear 
and abrasion 


Mudwonder also available 
with flanged ends; illus 
trated is Fig. 3118, 3,000 psi 
W. P. (6,000 psi test) 


Because valves ore easy to 
operate ond parts can be 
replaced without disturbing 
line, Mudwonder can be 
installed in any position. 





saturated hydrocarbons and are known 
as general purpose columns. 

The selection of the column and car- 
rier gas to be used is governed by the 
instrument and application. 

If a catalytic combustion cell is used, 
air must be used as the carrier gas to 
supply the oxygen needed in the oxida- 
tion reactions. If a thermal conductiv- 
ity cel) is employed, helium or air is the 
carrier gas commonly used. If helium 
is used as the carrier gas when air is 
present in the sample, two columns 
must be used to analyze for methane 
and the heavier hydrocarbons. 

An all-purpose, partition-type col- 
umn, which will give an excellent sep- 
aration of ethane and heavier hydro- 
carbons, will not separate methane and 
air. An adsorption-type column must 
be used to separate methane and the 
air components. 

On the other hand, most adsorption- 
type columns attract the heavier hydro- 
carbon gases so strongly that their re- 
tention times are prohibitively long. 

Air can be used as the carrier gas 
with thermal conductivity cells. This 
eliminates the need to separate air from 
methane. In this case, one general- 
purpose, partititon-type column can be 
used to analyze for methane through 
pentane. 

The disadvantage of using air as the 
carrier gas with thermal conductivity 
detection is that the instrument suffers 
a loss of sensitivity due to the relative 
closeness of the thermal conductivities 
of air and the hydrocarbon gases. An- 
other difficulty is that it is necessary to 
reduce the cell filament current for 
instrumentation reasons when using air, 
consequently reducing the instrument 
sensitivity. However, this loss of sensi- 
tivity can be at least partially made up 
by using a larger sample for the 
analysis. 

Table Y tabulates the types and uses 
of columns that are commonly em- 
ployed in mud logging. 

Chromatographs that have been de- 
veloped for mud logging applications 
are effectively sensitive to about 50 
parts per million of hydrocarbon gases. 

The instruments that have been used 
until recently have been manually op- 
erated, but now automated chromato- 
graphs are coming into use that auto- 
matically take samples from a sample 
gas stream and make analyses on a 
definite time cycle. The time required 
for an analysis cycle has been greatly 
reduced in the last two years, so that 
an analysis of the hydrocarbons 
through butane in less than five min- 
utes is rather routine. 

There are indications that in the 
near future analysis times will be lim- 
ited more by practical recording equip- 
ment than by the chromatograph in- 
struments themselves. 
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Advantages. The chromatograph is 
the simplest, by far, of advanced anal- 
ysis instruments. 

They require very little low voltage 
power, which can be supplied from 
storage batteries if necessary. They do 
not impose a power restriction on the 
electric power supply of the logging 
unit. 

They are very portable insomuch as 
they are relatively small in size, are 
quite rugged, and are rather insensitive 
to vibration. They are sensitive and are 
capable of giving good quantitative 
and qualitative analyses if proper con- 
ditions are observed. 

They can be equipped with the 
proper columns and carrier gas for 
separating and detecting helium, car- 
bon dioxide, and hydrogen sulfide if 
the situation demands it. It should be 





H 


FIG. E. Bonds between the atoms of a mole- 
cule act as though they are springs. Just as 
springs will absorb energy within their natural 
frequency and vibrate with greater amplitude, 
so will the bonds of a molecule absorb infra- 
red energy corresponding to their natural 
frequency. 





understood, however, that the analyses 
of hydrocarbons and of other specific 
gases cannot always be made simul- 
taneously. 

There is very little question at this 
time that the chromatograph will be- 
come the most important of the gas 
analysis instruments used in mud log- 
ging. The development of stream mon- 
itoring chromatographs is still in its 
infancy, and rapid developments can 
be expected in this field. 

Limitations. On the other hand, 
chromatographs have some limitations. 

They ‘cannot make a qualitative 
analysis by themselves. It is necessary 
to predetermine retention times of 
specific gases to be able to identify 
them. This is an easy matter to accom- 


plish, but the instrument may not al- 
ways be calibrated for all gases that 
can be encountered; hence the gases 
cannot always be identified. Several 
situations have been encountered 
where chromatographic peaks could 
not be identified. 

Chromatographs must operate on a 
cyclic principle, rather than continu- 
ously as do the other instruments. This 
is a definite disadvantage, but it has 
been minimized with the short analysis 
times that have been developed. 

Carrier gas supply can be a prob- 
lem, particularly if helium is used. The 
use of air as a carrier gas is much more 
economical and less trouble, but it does 
require a compressor to supply the air 
directly, or an elaborate filter system 
so that rig air may be utilized. 


Infra-Red Analyzers 

Principle of operation. An infra-red 
analyzer, which continuously monitors 
gas stream composition, operates by 
responding to the stream’s absorption 
of infra-red radiation. This happens 
because the frequencies of infra-red 
radiation correspond to characteristic 
frequencies of vibration of specific 
molecular bonds in various compounds. 

For example, the bonds between the 
atoms of a molecule act as though 
they are springs, as illustrated in Fig. E. 
The particles are in constant motion, 
and the frequencies of vibration are a 
function, among other things, of the 
strength of the bonds (springs) and the 
weights of the particles involved. Just 
as springs will absorb energy and vi- 
brate with greater amplitude if energy 
is applied to them in their natural fre- 
quency, so will the bonds of a mole- 
cule absorb infra-red energy corre- 
sponding to their natural frequencies. 

The absorption of energy from one 
or more parts of the infra-red spec- 
trum by a substance creates what is 
known as “absorption bands.” Usually, 
a gas to be detected in the presence of 
others in a mixture will exhibit one or 
more unique absorption bands. For 
analytical purposes, it is only necessary 
to know that absorption in a particular 
band or bands results from the pres- 
ence of a particular gas. 

Stream monitor type infra-red an- 
alyzers used in mud logging, as op- 
posed to laboratory instruments, must 
be sensitized to detect the presence and 
measure the quantity of only one com- 
ponent in a gas stream. 

An infra-red beam is passed through 
a cell through which the sample gas is 
continually flowing. Another infra-red 
beam of equal intensity is passed 
through a cell filled with the gaseous 
component to be monitored. Infra-red 
sensitive detectors measure the amount 
of infra-red energy passing through the 
two cells. 
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HALLIBURTON 


SPECIAL TOOLS 


The well operator has come to know that maximum operational 
versatility downhole can be provided with Halliburton Special 
Tools Services. For superior performance Halliburton offers 
special designed and constructed tools for special well conditions 
... backed by Halliburton’s “three-million downhole service 
job experience.” 





HALLIBURTON RETRIEVABLE VALVE TESTER 

Developed for use with Halliburton Retrievable Test-Treat-Squeeze (RTTS) 
Packer for a formation test to permit subsequent operations of treating, squeezing, 
perforating or further testing... with only one trip into the hole! 

The Retrievable Valve Tester is composed of two basic assemblies — The 
Retrievable Valve, for opening and closing positions for formation testing —The 
Retainer Case, to provide a seat for the Retrievable Valve. 

Retainer Case is run in tubing above “RTTS” Packer and is an integral part 
of tubing string during all operations. Valve is operated by right hand tubing 
rotation when set in Retainer Case. Setting blocks lock the Valve in the Case 
preventing Valve from being forced up tubing from pressure below. Valve is 
released from Case by a 5-position sliding valve which is set in close position; and 
is removed by wire line or reversed circulation after test; leaving full opening 
through tubing string. 

A pressure recorder attached to Valve and locked in place in Retainer Case 
before going in hole offers many operational benefits: 

* Formation testing with complete closed-in-pressure 
¢ Allows removal of Valve and pressure recording device to check bottom hole 
pressure ... without unseating packer 

Permits a continuous flow test 

Application of stimulation treatment 
| Downhole operations can be repeated on multiple zones... with only one 
trip into hole 


4 RUNNING CASE WITH STRAINER FOR PRESSURE RECORDING GAUGE... 

Serves as a protective case for running Pressure Recording Gauge with 
Retrievable Valve Tester. Attached to lower end of Valve, permits removal of 
Gauge with Valve for examination of pressure chart recordings immediately after 
test is completed. 

For better well services—routine or special—Halliburton provides “SPECIAI 

RETAINER CASE | TOOLS FOR SPECIAL JOBS”... call your local or district Halliburton Represen- 








TOR RSTEEUASE tative today for Special Tool Services whenever or wherever the need occurs. 
RETRIEVABLE ware 


VALVE 


> HALLIBURTON 


SPECIAL TOOLS SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY * DUNCAN, OKLAHOMA 


"284 SERVICE CENTERS-JUST MINUTES AWAY FROM YOUR WEI 
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The difference in infra-red energy 
in the two beams after passing through 
the cells is a measure of the concentra- 
tion of the component monitored. 

In addition to sensitizing an instru- 
ment to one component, specific mix- 
tures of certain gases must be placed in 
one or both optical paths to offset the 
response of interfering gases. In mud 
logging, the infra-red analyzers must 
be compensated for the interference of 
carbon dioxide, water vapor, and hy- 
drocarbons other than the one being 
analyzed. If the component to be moni- 
tored is changed, or if the background 
gases change appreciably, the analyzer 
must be reworked or a different one 
must be used. 

Advantages. The infra-red analyzer 
is outstanding in its ability to respond 
to a specific substance in a complex 
mixture. 

It has the distinct advantage of be- 
ing able to monitor methane continu- 
ously without any interference of other 
gases encountered in mud logging. A 
methane analyzer is sensitive to about 
100 ppm of methane under normal op- 
erating conditions. This sensitivity can 
be improved if operating conditions 
are carefully controlled. 

Although they are relatively com- 
plex in theory and design, the infra-red 
analyzer is the easiest instrument dis- 
cussed here to operate. A man can be 
taught to operate the instrument in one 
or two hours, and can be taught all 
the routine field maintenance required 
in a day. 

Infra-red analyzers can be used to 
great advantage where there is a need 
to continuously monitor the methane 
content of the drilling mud, and where 
there is no particular need to analyze 
for the heavier hydrocarbons. An ex- 
ample is in the cases when live crude is 
used in the drilling mud and the heavier 
hydrocarbon analyses are rather mean- 
ingless. 

They can also be used together with 
a chromatograph for excellent analyti- 
cal coverage, with the infra-red anal- 
yzer giving a continuous methane 
analysis, and the chromatograph giv- 
ing a cyclic analysis of ethane and 
heavier hydrocarbons. 

Limitations. The instrument neces- 
sary to accomplish infra-red analysis 
is moderately complex. It must have 
carefully controlled infra-red sources, 
carefully aligned optical assemblies, 
sensitive infra-red detectors, and an 
amplifier. 

It is somewhat expensive in view of 
the fact that each analyzer can detect 
and measure only one component. This 
is the major reason that the use of 
infra-red analyzers in mud logging has 
been limited. Further, this use has been 
mainly limited to monitoring methane 
since the cost of the analyzers is 
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FIG. F. Operating principle of mass spec- 
trometer involves diffraction of charged par- 
ticles of gas by condenser plates shown. Mass 
of particles at any given displacement from 
the original line of the beam can be calcu- 
lated. This is similar to effect that a prism, 
represented by the dotted lines, would have 
a beam of light. 





greater when heavier hydrocarbons are 
analyzed. 

The infra-red analyzers require a 
relatively small amount of electrical 
power, but their power must be well 
regulated. 

The voltage and frequency of the 
power supply must be consistent. 
Changes in frequency of the power is 
particularly detrimental to the opera- 
tion of the analyzer. Erratic power 
does not damage the analyzer (except 
for high voltage), but the full capabili- 
ties of the instrument cannot be 
realized. 

They are particularly sensitive to vi- 
bration. Damping in the electrical cir- 
cuits is done to minimize these effects, 
but care must still be exercised to make 
the logging unit as vibration free as 
possible. Noise caused by vibration is 
usually the limiting factor in the sensi- 
tivity of infra-red analyzers. 


Mass Spectrometers 

Principle of operation. A mass spec- 
trum is a diffraction of a beam of par- 
ticles into a spectrum of the masses of 
the particles, just as a light spectrum is 
a diffraction of the beam of light into 
a spectrum of the various wavelengths 
of light in the beam. 

Fig. F illustrates this similarity. The 
various size circles can be considered 
light waves of wavelength proportional 
to circle size or charged particles with 
mass proportional to circle size. In the 
case of the light beam, the prism rep- 
resented by the dashed line triangle 
causes the diffraction, and in the case 
of the charged particles, the electro- 
static field represented by the con- 
denser plates causes the diffraction. 

If the velocity of the charged par- 
ticles, the amount of charge on the par- 
ticles, and the strength of the electro- 
static field are known, the mass of the 
particles at any given vertical dis- 
placement from the original line of the 
beam can be precisely calculated. Thus, 


the mass spectrometer can make a 
qualitative analysis of a gas, insofar as 
the molecular weights of the molecules 
will identify them. 

This is normally the case, and am- 
biguities in molecular weights can be 
overcome, making the mass spectrom- 
eter one of the finest instruments avail- 
able for qualitative analysis. Quanti- 
tative analysis is made by counting the 
charged particles present at each mass 
by summing up their charges. 

This illustration is somewhat de- 
scriptive of the magnet type mass spec- 
trometer. This type of instrument has 
seen only a limited amount of use in 
mud logging, but it lends itself to easy 
illustration of the principle involved of 
sorting particles according to their 
mass. 

The type of mass spectrometer that 
has been used in mud logging is called 
a time-of-flight mass spectrometer. It 
continuously pulls sample gas into a 
low-pressure chamber where it ionizes 
the gas molecules, then accelerates 
them with a linear motion. The fre- 
quency of the radio frequency voltage 
impressed on the accelerator deter- 
mines the mass of the ion that is pro- 
jected to the end of the accelerator. By 
varying the frequency impress: d on 
the accelerator, the particle mass pro- 
jected can be varied. This allows a 
qualitative analysis to be made. 

A quantitative analysis is made by 
collecting ions of any particular mass 
for a given length of time and reading 
the electrical charge generated. 

The instruments are so constructed 
that any six or seven specific mass par- 
ticles of mass 12 to mass 100 can be 
monitored merely by turning a selec- 
tor switch. The response of the instru- 
ment after turning to a new position is 
virtually instantaneous, so that all posi- 
tions may be read in a very short time. 

Accessory programmers for the in- 
struments were made so that they can 
be operated manually or automatically. 
Working automatically, the mass spec- 
trometers can scan all masses selected 
in One minute. 

When the sample gas molecules are 
ionized, some of the molecules — par- 
ticularly the larger molecules — are 
broken apart, and the resultant pieces 
are ionized. The physical and chemical 
properties of the molecules and the 
physical properties of the mass spec- 
trometer control the fractionation pat- 
tern for any given molecule. These 
patterns are determined experimentally 
and remain rather constant. 

This phenomenon causes heavier 
hydrocarbons to contribute to the 
lighter hydrocarbon readings. But in 
normal mud logging, this is not impor- 
tant because of the relatively low con- 
centration of the heavier hydrocar- 
bons. When a precise analysis of a sam- 
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These Raybestos Manhattan products are typical of the broad line of 
quality items stocked and distributed through National's 124 stores 


This is the NATIONAL SUPPLY STORE, too! 


The next time you stop in a National Supply Store, remember to shop 
hehind the counter, too. You'll see quality products like these Raybestos 
Manhattan products, Westinghouse Motors, Larkin products, Link-Belt 
Chain, Ajax Engines, Oilmaster Pumps, Tube-Turn fittings, Rockwell- 
Nordstrom Valves, Columbian Rope and many more. Wherever you go, 


National Supply offers you an unmatched variety of quality products 


On the next pages: 
New NATIONAL Slush Pumps! 
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The new K-500 Pump is rated at 500 input horsepower with 7'4-inch mini- 
mum bore and 15-inch stroke. Its rated speed is 70 strokes per minute 


New NATIONAL Type K Pumps set the 
They're rugged, lightweight and easy to maintain/ 


Would you like 19 easy accessibility features that make 
a pump easier to maintain? They're here. The features 

the features that help to make money 
for you are in these new slush pumps from Na- 
tional. Both the K-500 and K-700 are carefully de- 
signed for all modern drilling needs in their horsepower 
ranges,* and will give you better service than any com- 


you want 


*For horsepower needs beyond 700, ask a National representa- 
tive about the successful H-850 and H-1250 pumps which these 
I 


K models complement. 


parable pumps you can buy. Big statement ?—yes, but 
look at the advantages that make it possible 


MH These K pumps incorporate new design fluid ends 
that provide easier maintenance—fast change cover 
plates and cylinder heads 


@ Light weight with high structural rigidity—reduces 


transportation costs. 

@ Longer life for connecting rod and main bearings 
harmful reversal load impacts effectively controlled 
MH Easy crosshead maintenance—tapered crosshead 
pin simplifies removal and reassembly of crosshead 
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The new K-700 is rated at 700 input horsepower with 8-inch minimum 


bore and 16-inch stroke. Its rated speed is 65 strokes per 


minute 


pace in streamlined pump design! 


GH Reduced wear for stuffing boxes, piston rods, pis- 
tons and liners—striking-locking collar on interme- 
diate rod forms positive alignment link between cross- 
head and piston rod 


MH Efficient lubrication—greased packed roller bear- 
ings—pinion, main connecting rod bearings positively 
sealed against contamination 


BB Accurate piston rod alignment reduces wear—longi- 
tudinal bores of power end frame and fluid end posi- 
tively aligned by accurately machined stuffing boxes 


§ National Pulsation Dampener—eliminates trouble- 


some rubber diaphragms, bags and sleeves—only 
rubber element is inexpensive valve disc easily and 
quickly replaceable 

Get the complete story on both of these pumps isk 
the National man in your area for new bulletins whic! 
graphically detail construction and performance fea 
tures. You'll find that National's Type K pump 


are unequalled! 


More on the next page... 





...and NATIONAL Fluid End 


Parts 


reduce your maintenance costs! 


DUAL SEAL PISTON 

Incorporates two replaceable piston rubbers, forming an inner 
and outer seal ai each end of the piston. Void between the 
rubbers allows space for displacement, minimizes damage to 
piston lips as it enters liner. Heavy fabric section molded into 
the back of inner rubber dams off extrusion around the OD 
of hub, and reduces pinching of the rubber. Forged steel hub 
of piston resists expansion under extreme loading. 


FLUID PISTON ROD PACKING 

Fluid pressure actuates the sealing lips. The greater the pres- 
sure, the tighter the seal . . . yet the solid make-up through 
the body of the packing minimizes the danger of overtighten- 
ing it when it is installed. Rod wear is sharply reduced, be- 
cause lip pressure is never excessive in fact, it is negligible 
on the suction stroke. 


FLUID CYLINDER LINERS 

The ID of the Nationaloy Liner is case hardened throughout 
its length. Precision honing gives it maximum resistance to 
wear, washing and abrasion. Outside surface is machined to 
close tolerances, promoting closely controlled fits which re- 
duce piston and rod wear due to misalignment 


FLUID CYLINDER LINER PACKING 

Resistant to oil, gas heat and chemicals, National Liner 
Sleeves provide a perfect seal between the liner and pump 
bore. They are sufficiently hard to be confined in the packing 
space . . . preventing excessive flowing and pinching. . . yet 
they retain ample resiliency for proper sealing action. 


‘“‘BLUE STRIPE” AND ‘“‘BLUE CHROME” PISTON 
RODS WITH API TAPERS 


Have maximum tensile strength and high resistance to impact 
Precision ground and polished to reduce wear of both pack- 
ing and rod. “Blue Chrome” Piston Rods have a super-hard, 
abrasion-resistant chrome finish which gives added packing 
and rod life under all conditions. 


TYPE G-2 FLUID VALVES AND SEATS 


Promote maximum pump efficiency, with maximum effective 
opening for fluid flow to permit complete filling at high speed 
The lower guide . integral with the valve has a large 
contact area which reduces wear and minimizes the possibil- 
ity of cocking. A heavy clamp plate and lock gives longer 
valve life. 


LOOK FOR THE BLUE AND YELLOW LABELS AT ALL NATIONAL SUPPLY STORES! 


Subsidiary of Armco Stee! Corporation VW 
® 


TWO GATEWAY CENTER, PITTSBURGH, PA. 


DIVISION OFFICES: Calgary, Dallas, Denver, Houston, Toledo, Torrance, Tulsa 
EXPORT: 600 Fifth Avenue, New York 20, N.Y., U.S.A.; City Wall House, Chiswell Street, London E.C. 1 


Litho in U.S.A 
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THE HOMCO 
WASHOVER 
BACK-OFF 
CONNECTOR 





We 


Fishing, Cutting and 
Electrical Well Service 












RECOVERS 
THE .PIPE 


The HOMCO Washover Back-Off 
Connector is designed to safely in- 
crease the rate of recovery of stuck 
drill pipe or tubing in washover 





Affords operations. 
less The basic function of the connector 
is to enable the operator to washover 
rig fabeels) and back-off with the string shot, 


recovering the “fish” with one round 
trip of the drilling string, thus saving 
rig time. 


Safe 


Economical On an actual fishing job, through the 
use of the HOMCO Washover Back- 
Dependable | Off Connector and HOMCO String 
Shot, only seventeen trips were neces- 
sary to recover 9,188 feet of pipe A 
total of 207 hours of rig time was 
used. Without the use of the HOMCO 
Washover Back-Off Connector and 
String Shot a total of 34 trips would 
have been required and 412 hours of 
rig time would have been used to ac- 
complish the same job. 


Aids in the 
recovery of 
more pipe 
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EXPORT OFFICES 

HOUSTON, TEXAS (HEADQUARTERS) 
new YORK, WY 

MEXICO CITY, MEZICO 

LOW BEACH, CALIFORNIA 
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FIG. G. Conventional hot wire log shows sharp increase in mud gas 
opposite the sand body at about 13,880 ft. This gas appears to be all 
methane, and gas from drill cuttings shows no change at all. 
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HYDROCARBON INDEX 


CUTTINGS 


FIG. H. Electronic gas component log shows a sharp increase in 
ethane and heavier content, and an increase in the hydrocarbon con- 
tent of the drill cuttings. This would indicate the presence of oil in the 


formation rather than dry gas as indicated by the hot wire. 





ple is desired, such as an analysis of a 
drillstem test gas sample, it is necessary 
to correct for these contributions. The 
calculations are quite simple, and re- 
quire only a few minutes. 

Advantages. The mass spectrometer 
is the most versatile of the instruments 
discussed. It can continuously monitor 
any of several selected gases. It is ex- 
cellent for identifying gases insofar as 
they can be identified by molecular 
weights within the range of the instru- 
ment. Under routine operating condi- 
tions it is sensitive to less than 50 ppm 
of methane, 60 ppm of ethane, and 75 
ppm of the heavier gases. If resolution 
of the heavier hydrocarbons is sacri- 
ficed, a sensitivity to methane of about 
10 ppm can be obtained. It is capable 
of excellent quantitative analyses. The 
mass spectrometer has definitely been 
proved to be field worthy. 

Limitations. It requires an uninter- 
rupted power supply. It takes 300 watts 
of well-regulated power and an addi- 
tional 900 watts of unregulated power. 
It also requires a good water supply, 
either from the rig or from a recircu- 
latory system. 

The instrument is large, heavy, com- 
plex and expensive. It has extensive 
electronic circuits for ionization and 
acceleration controls; focusing and 
tuning controls; and amplifiers. It must 
have a near perfect vacuum system. 

Undoubtedly the greatest disadvan- 
tages of the mass spectrometer are its 
high cost and the difficulty of training 
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personnel to use it. There is no question 
that these disadvantages have forced 
the mass spectrometer into a minor 
role in mud logging gas analysis. 


Applications of Electronic 
Gas Analyzers 

The advanced analytical instruments 
can be made to be several times as sen- 
sitive to methane as the conventional 
hot wire gas detector, and this im- 
proved sensitivity occasionally is very 
important. 

It is perhaps the improved qualita- 
tive analysis that contributes most to 
the electronic mud log. The ability of 
the instruments to respond to one com- 
ponent in a complex stream, or to sep- 


Ralph E. Jenkins, 

supervisor of the 

# research and devel- 

opment department 

for Core Labora- 

tories, Inc., handled 

various core anal- 

ysis and well log- 

ging assignments in 

Utah, Colorado, 

and Oklahoma for 

three years after joining the firm in 

1948. He now handles responsible re- 

search projects for Core Labs in Dallas. 

Jenkins received a BS degree from 

the University of South Carolina, and 

studied petroleum science at Oklahoma 

A&M College and the University of 
Tulsa. 


arate the components and detect them 
one at a time as in the case of the 
chromatograph, makes it possible to 
readily distinguish new and bona fide 
production shows from background 
gases contaminating the drilling mud. 

It greatly improves interpretability 
of the type of hydrocarbon productiv- 
ity. Sufficient data has not yet been 
gathered to prove that a show from 
one zone can be distinguished from a 
show in another zone. But if different 
reservoirs can be identified by their 
gas analyses, then it is definitely possi- 
ble for the mud logger to make this 
distinction. 

Comparative logs showing conven- 
tional hot wire data and electronic gas 
analyzer data taken simultaneously are 
shown in Fig. G and H. 

The conventional hot wire log shown 
on the left side of Fig. G shows a sharp 
increase in the mud gas opposite the 
sand body shown at about 13,880 ft, 
but it appears to be all methane. The 
gas from the drill cuttings shows no 
change at all. 

However, the electronic gas com- 
ponent log shows a sharp increase in 
ethane content, and the presence of 
propane, butane, and pentane in the 
mud gas, and an increase in the hydro- 
carbon content of the drill cuttings. 
This analysis would indicate the pres- 
ence of oil in the formation rather than 
dry gas as indicated by the hot wire. 
The presence of oil staining in the sam- 
ples substantiates this. x*** 
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Africa has taken its place as a major oil 


'N 
AFRICA 


country after five years of exploration 


and development which have resulted in 


R. Buttin 
Director, Petroleum Society 
of French Equatorial Africa 


DURING THE PAST FIVE YEARS, 
a new and important event has taken 
place: Africa has made its appearance 
among the big oil-producing countries. 
In fact, a comparison between actual 
discoveries and the efforts made clearly 
shows that this continent is most prom- 
ising and will doubtlessly be the site 
of future important discoveries. 


African Reserves 

Nearly five years ago, the world’s 
proved reserves were (in billion 
barrels) : 

Middle East 

North America 

South America 

USSR 

Far East 

Europe 

Africa 0.2 


Approximate world total 140 


Then, less than one year ago, compar- 

able figures were (in billion barrels): 
Middle East 174 
North America 40 
USSR 28 
South America 20 
Far East 10 
Africa 4.1 
Europe 1.4 


Approximate world total 280 


The first conclusion to be drawn 
from these figures is that Africa, which 
used to be responsible for a very small 
quantity, has now become one of the 
producing areas, though still in a 
modest way. But the main fact stressed 
by these figures is the spectacular in- 
crease of reserves that have been dis- 
covered in the oil-producing countries 
in the Middle East. 

It is necessary to complete this list 
by additional figures which will allow 
a comparison between the various re- 
sults achieved and the profit-earning 
capacity of the efforts made in the 
various countries. By dividing the 
number of reserve barrels discovered 
by the number of feet drilled, we ar- 
rive at a figure which seems to give 
a fairly good picture of the situation 

This figure was, for instance, 12 bbl 
per ft in the United States and 4000 
bbl per ft in Africa in 1956-57. The 
same comparison for the other main 
prospecting areas of the world results 
in a two-figure number for Europe, a 
three-figure number for South Amer- 
ica and the Far East, and a five-figure 
number for the Middle East. 

From this it appears, first of all, that 
a country with a large consumption, 
such as North America, “has already 

Presented in a general lecture to the Fifth 


World Petroleum Congress, New York, New 
York, June 3, 1959 
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tremendous reserves, especially in the Sahara 


discovered those large oilfields that are 
easily located, and only the fact that 
a market is found on the premises pro- 
vides a justification for the effort that 
continues to be made.”* 

Furthermore, Africa suddenly ap- 
pears as second to the Middle East in 
the list of areas where oil prospecting 
has produced the best results at present 
Although in our profession it is always 
dangerous to foretell the future, it 
seems perfectly reasonable to assume 
that this situation will remain so dur- 
ing the years to come. Also, it is be- 
lieved that Africa will catch up with 
a great many more countries in the 
world as far as oil production is 
concerned 


Prospecting Activities 

A glance at the research work carried 
out on the African continent from 
1950 to 1957 inclusive shows that the 
following work has been performed 

Gravimetric surveys: 1.623 crew 

months 

Seismic surveys: 2.383 crew-months 

Feet drilled: 5,250,000 

Exploration activity has been carried 
out, or at least started, in practically 
every region. Following is a list of 
those countries where drilling is com- 
paratively active, showing the approxi 
mate number of feet drilled: 


*0. C. Clifford, Geophysics, December 105* 
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Somaliland 39,600 
Mozambique 52,800 


* . 
Designing NEW DRIVES? Mad S300 
. Madagascar 132,000 
Angola 132,000 
Nigeria 198,000 
Cameroons 198,000 
Present V-belt drive Raves 231,000 
(line drawing) compared with / . Tunisi: 462.000 
naa - unisia . 2, 
Super HC V-Belt Drive Gabon and Congo 594,000 
of same hp capacity. Algeria 627,000 
: Sahara 792,000 
Morocco 1,815,000 
Results achieved as of January |, 
1958, were (in million reserve barrels) : 
Morocco 8.5 
Nigeria and Angola 25 
Libya 50 
Gabon and Congo 100 
Egypt 400 
Sahara 3500 
Note that the main work was carried 
out in the countries of the French 
Community and that the Sahara is by 
far the leading area. 
At the end of 1957, the world’s 
leading proved reserves were classified 


<j 1%" 


- 30” _ ; a 

<8 aw as follows (in billion reserve barrels) : 
5.3 om, 14” Kuwait 60 
’ 7; Arabia 47 


Iran 33 
United States 33 
Iraq 25 


Venezuela 16.5 
ave he oO Indonesia 8.5 
Neutral Zone 6 


PRESENT V-BELT DRIVE ’ NEW, COMPACT GATES SUPER HC DRIVE 


with new high capacity V-belt drive ag 3.5 


It is seen that at that time, the Sahara 


When you change the whole drive—on mud pump, pumping belonged to the 10 main oil areas of the 
unit, or any other piece of petroleum equipment — remember: The world, after only seven years of re- 
cost of a Gates Super HC V-Belt is as much as 20% less than the search. It will be shown that the year 
cost of present V-belt drives of the same horsepower capacity. 1958 and the beginning of 1959 have 

A development of Specialized Research in the world’s largest | satisfied the expectations that arose in 
V-belt laboratories at Gates, the new Super HC V-Belt makes pos- | 1956 and 1957. 
sible the most compact, lightest-weight, lowest-rzst multiple V-belt 
drive you can put on any pump! THE GREAT SAHARA 

° ° Prospecting in the Sahara is the 
Cuts drive space as much as 50% final result of a decision taken by the 

With Gates new Super HC V-Belt, French Government to carry out a 
sheave diameters and widths can be re- systematic exploration of the countries 
duced 30% to 50%, center distances 20% of the French Community. The BRP 
and more. Bearing load is lightened and See eee ath < 
total space occupied by the drive may be | a State institution, was formed in 1945. 
cut as much as 50%. This company was the actual promoter 

of the French policy for oil research. 


“The Modern Way to Design Multiple f . 
V-Belt Drives” is an informative handbook ~Any by EF =e It was not the task of the BRP to do 


on the Super HC Drive, available from Super HC V-Belt with the any prospecting itself, but to promote 

your nearby Gates Distributor listed in the ge ll — on and conduct the search for oil with all 

Yellow Pages of your phone book. and cost as much as 20%. existing methods, in all territories of 
the Community. 


Ly Gates Rubber Co., Denver, Colorado To summarize the total effort made 


by France to date in her search for 


Gates Rubber of Canada Ltd., Brantford, Ont. oil, it may be said that this effort con- 


ea World’s Largest Maker of V-Belts sisted'in forming three working aids: 
TPA 439A A legal and fiscal aid; an industrial 


aid; manpower and scientific research. 
Legal and Fiscal Aid 


(5 t SUPER HC 4 | 
The improved French Mining Law 
gd 6 S 5 R E LT r { Vv e A provides a distribution of research li- 


censes which confer full powers, and 
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thus allows a cooperation between 


several companies in some cases. In 

others, it puts one prospector in charge Need REPLA CEM ENT V qa AS 9 

of a large area. ™ . 
The adjusted French Financial and 

Fiscal Law created a depletion allow- 

ance in France, as well as an ac- 

celerated amortization of research 

expenditure. Also, various government 

contributions and the establishment of 

financial investment companies were 

allowed. At the same time, a reform 

of the legal regulation took place and 

made possible an efficient association 

of French and foreign funds. 


Industrial Aid 

Many research enterprises and 
servicing companies are set up, with 
the idea of adequate flexibility and a 
sufficiently large variety of organiza- 
tion. These bodies range from a na- 
tional organization where 100 percent 
of the shares are state owned, to private 
enterprises, including all intermediary 
forms of organization, the purpose 
being to secure an optimum industrial 


interest in each case. Improved Gates Vulco Rope 


Manpower and 
Scientific Research a - 
The number of yearly graduates of ives ? rt t 
the French Petroleum Institute (In- g you impo an 
stitut Francais du Petrole) has in- 
creased from 60 to 300 within 10 years, 
while the Institute itself expands widely. advantages 
Additional research teams and techni- 
cal sections, as well as departments of 
basic research, have appeared. 1. 40% higher hp rating at no increase in price: Tnis 
Operations started where the important cost-saving advance is the result of Specialized Research 
in the world’s largest belt-testing laboratories at Gates. As replace- 
ments on standard drives these V-belts with 40% more load-carrying 
ability give longer service life...reduce down-time, cut belt re- 
placement costs. 


approach was easiest, such as in France, 
in North Africa, and in the African 
coastal areas. The first results in these 
various territories were promising and 
were an incentive to the prospectors. 2. Concave Sides (U.S. Patent 1813698): 

They also gave confidence to the money The sides of Gates Belts are concave. When the belt 

market. The whole work was organized is bent around the sheave, the concave sides fill out 

in order to promote cooperation be- —become straight—for full, uniform contact with 

tween the authorities of the countries the sides of the sheave groove. Uniform contact in- Ser & 
concerned. and the French activities, sures maximum pulling power...even distribution of he pgp | 


4 » wes te > ate vice 
mainly state financed, as well as foreign ear... longer life. —s oot ted 


Available in all sizes from your nearby Gates ribbed top is first 


companies. - 
= . V-Belt Distrbutor listed in the Yellow P g ' 
> } > ‘ ‘< . L ages of choice of drillers all 
y ul 7 y > 
The following figures show a result your phone book. over the world 


of the organization: 

5000 km of seismic profiles were 
made in 1951, against 35,000 km in 
1957. 

About 120,000 ft were drilled in 
1947 as against over 2,300,000 ft 
in 1958. The Gates Rubber Co., Denver, Colorado 


Eleven companies engaged in the Gates Rubber of Canada Ltd., Brantford, Ont. 
search for oil in countries of the com- 
munity in 1951 as against 42 in 1958. (FN 
Thanks to this organization, and to Weslee Sangen Meher of Vem : 4 
the financial help granted by France WPA 483A 
to the African territories, various forms 


of association between the petroleum F 
companies and the representatives of Hi-Power 
the local authorities were put into VU ROPE = 
practice. LCO 
At this stage, it was decided to 





When designing new drives use Gates new 
Super HC Rib-Top V-Belts. See opposite page 
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A series of 8,000 to 10,000 foot 
wells in Gulf Coast and South- 
west Texas show improved pen- 


etration and savings in bits PATENTS PENDECS 
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INTERNAL GEAR CASTINGS 
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ORIVE SHEAVE 


THE SUN SHAFT “FLOATS” BETWEEN THE PLANET GEARS 
AND THE TAPERED SEAT IN THE CARRIER SHAFT. 


Consider these EXCLUSIVE ADVANTAGES 
OF THE WHELAND HP-16000 SLUSH PUMP 


WHELAND DUPLEX POWER SLUSH PUMP, 734” x 16”, 600 HP at 65 RPM 
U. S. Patent 2,649,988 and 2,717,186. Other patents pending. 


Planetary Gears 


Compact. All working parts contained BETWEEN 
the piston centers. The gear cartridge assembly 
easily accommodates big bearings for added life. 
All pumping loads carried through connecting rods 
to the power end are contained within the circles 
of the gear cartridge. Eliminates parts subject to 
deflection and fatigue type loads, and maintains 


alignment of connecting rods and bearings 


Cylindrical Crossheads 


Piston-like cylindrical crossheads operating in 
honed cylinders are engineered to give permanent 


perfect alignment in every direction. 


Floating Input Shaft 


The sun or input shaft floats between the mesh of 
the three planet gears and the tapered seat in 
the carrier shaft for even distribution of the load. 
All loads from the pull of the belts and weight of 
sheave are carried into the steel housing indepen- 
dent of the sun shaft. Hence, the sun shaft trans- 
mits only the torque load to drive the pump. 


Small Sheave 


6.8 to 1 gear reduction permits small sheave. Note 
overhanging flange turned toward the pump. Pump 
may be driven from either side. 


AN 


ROTARY DRILLING MACHINERY 


THE WHELAND COMPANY 
CHATTANOOGA, TENNESSEE, U.S.A. 


DRAW WORKS e SLUSH PUMPS ¢ ROTARIES 
CROWN BLOCKS e¢ TRAVELING BLOCKS « SWIVELS 


DOMESTIC DISTRIBUTORS: INDUSTRIAL SUPPLY COMPANY, INC 
Main Office: Wichita Falls, Texas * HOUSTON OJL FIELD MATERIAL 
COMPANY, INC.—Main Office: Houston, Texas * JONES AND 
LAUGHLIN STEEL CORPORATION, SUPPLY DIVISION—Main Office: 
Drawer 2481, Tulsa 2, Oklahoma. 

EXPORT DISTRIBUTORS: LUCEY EXPORT CORPORATION—233 Broad- 
way, New York 7, New York—Broad Street House, London, E. C. 2, 
England 





On the drilling barge “TEXAS” 


All the Power is WAUKESHA 


Three Waukesha = 
turbocharged 
Diesels 
for drilling 
and pumping 


Two Waukesha 
Diesel Enginators 
supply all 
electrical needs 


Drilling barge “Texas” 
is owned by 


Sharp Gulf Drilling Co., Inc. 


New Orleans, La. 


Drilling at Texas Gulf Producing Co. location 
near Bourg, Louisiana, the drilling barge ‘“Texas’”’ 
.. owned by Sharp Gulf Drilling Co., Inc., 
New Orleans, Louisiana...is all-Waukesha 
powered. Driving through a Model A295-100-12 
National torque converter, three Waukesha 
Model VLRDBS Turbo-Supercharged Diesels 
12-cylinder, 60-degree vee, four-cycle, 8% x 8%- 


inch bore and stroke, 5788 cubic inch displace- 
ment, with counterbalanced crankshaft — power 
the Model B3661 Bethlehem drawworks and two 
8-inch bore x 16-inch stroke Model B1640 Beth- 
lehem pumps. Two 100 KW Model WAKDU 
Waukesha Enginators (engine generator sets 
supply all electrical requirements. Send for de 
scriptive bulletins 1663 and 1648. 


WAUKESHA MOTOR COMPANY, WAUKESHA, earn / New York e Tulsa e Los Angeles 
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Factories at Waukesha, Wisconsin and Clinton, lowa 
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Developed by Hycalog... 


V-DOOR DRILL BITS” 


CORE AND BUST 
TO ACHIEVE LONG 
UNINTERRUPTED RUNS 


Diamond drill bits were formerly handicapped 
in duration of runs...and rate of penetra- 
tion by their inability to dispose of cores 


formed at their centers. 


In shales and other soft forma- 
tions, the core twisted off and 


rotated with the bit 


In hard sands the core crushed the center diamonds, 


preventing further drilling. 


But HyYCALoc’s ENGINEERS have turned these handicaps into 
an advantage. Now, the V-Door bit, developed by Hyca.oa, 
utilizes controlled failing of cores to achieve a faster rate of 


penetration... and longer life. Here's How: 


The diamond surfaced center hole pur Combination of bit design and hydraulic Core fragments are flushed out of hole 
posely cuts a cylindical core. Valve action pressure breaks core into short segments With every revolution. the V-DOOR port 
of cove against bit reduces escape of flud Then valve action is momentarily inter sweeps bottom of the hole remov- 
through the ¥-DOOR forces it over tupted; high pressure fluid is released ing loose small particles, and eliminating 
the cutting surfaces keeping them thor with a surge into V-DOOR port, forcing necessity of regrinding 

oughly flushed core fragments into discharge port 





Ask your HyYcaLoG rep to show you some performance 
records on the V-Door. He has a stack of them. And also get 
the facts on HYCALOG well logging. 


Hycalog. inc. 


505 AERO DRIVE 
SHREVEPORT, LOVISIANA 


BRANCH OFFICES IN PRINCIPAL OIL PRODUCING AREAS 


DIAMOND CORING + DIAMOND BITS + WELL LOGGING + CORE ANALYSIS 


tackle the tremendous sedimentary 
areas of the Sahara. After the prelim- 
inary work which was started after 
the second world war by the S. N. 
REPAL, this company and the Com- 
pagnie Francaise des Petroles, which 
joined the S. N. REPAL immediately, 
proceeded with the research work in 
the northern area of the Sahara in 
1952. The Regie Autonome des Pe- 
troles and Shell began their search in 
the southern and central part of the 
Sahara. Shortly afterward, in 1954, 
other affiliated companies began to join 
this vast undertaking which was sup- 
ported by the Institut Francais du Pe- 
trole right from the start. 

The companies working in the 
Sahara from 1952 to 1956 had to over- 
come serious difficulties which are now 
hard to imagine on a tourist visit to 
Edjeleh or Hassi Messaoud. Everything 
had to be created on the spot. It was 
necessary to find water, and to find 
means to enable men to work in stifling 
weather during the day and to stand 
freezing temperatures during the night, 
in a country where the local food sup- 
ply is nil. Such an effort would not 
have been possible had it not been for 
the technical and mechanical improve- 
ments of recent years. Aircraft, radio, 
special vehicles, production, and air 
conditioning were the main assets 
which helped toward success. On the 
technical level, the extensive use of 
photogeology helped to make quicker 
and better pre-surveys of these vast 
territories. 

Arriving last on the scene of the 
search for oil, France was immediately 
able to use and capitalize on all tech- 
nical discoveries made in the work in 
recent years. 

Due to the fact that permits covered 
large areas, the first four companies 
that concentrated on the Sahara were 
able to put into practice a harmonious 
and extensive program of gravity, seis- 
mic and reflection prospection which, 
thanks to skillful interpretation of ex- 
isting stratigraphical and geological 
records, helped to draw up valid ge- 
ology maps of these desert areas. 

During a period of 10 years, the 
major achievements made were — 

-— Novel rules for capital association. 

— A petroleum code which endeavors 
to take world experience into ac- 
count and where oil interests are 
adjusted to those of the countries 
of the community. 

An operational system for valid re- 

search as proved by the results 

achieved. 

Use on a very large scale of modern 

survey and prospective methods. 

-A financial effort of 315 billion 

francs between 1946 and 1957 in- 

clusive. 

The first seismic operations started 
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LIBERTY is dedicated to the 


understanding and consideration of the 


problems of both Supply Stores and Producers. 


LIBERTY has worked closely with the results indicate that more well comple- 
petroleum production industry for tions will now be possible because of 
over 40 years to produce fine sucker savings from 30 to GO% on each well 
rods and pumping units for a rapidl)s 


. utilizing slim-hole pumping equip 
advancing petroleum technology. 


ment. This in turn means increased 
LIBERTY is proud of its contribution business for the many dedicated and 
to the never-ending quest to reduce the friendly Supply Stores through which 
cost of producing oil. The LIBERTY all LIBERTY products are sold. 
SUCKER ROD, latest product of ; : 

LIBERTY technology, has been met LIBERTY subscribes to the belicf that 
with approval by Producers every- what is best for Producers will be best 
where and is in widespread use in for Supply Stores and Equipment 
slim-hole and dual-completions. Early Manufacturers. 


FOR EXCELLENT PRODUCTS AND SERVICE, 
SPECIFY LIBERTY SUCKER RODS AND PUMPING UNITS. 
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Fifth in a Series - 


“Evolution of the Rock Bit” 


The seven Hughes bits 
used in drilling 


below 25,000 feet. 


WORLD’S DEEPEST WELL... 
and the bits that maintained 
a half century tradition 


When Phillips pushed its Pecos County, Texas, well to 
an all-time depth record of 25,340 feet, it dramatized 
the progress of rotary drilling, the skill and teamwork 
of today’s drilling crews, and a product achievement 
that has had few equals. In the past half-century, 
Hughes bits have been used in setting virtually every 


world’s depth record. 


This almost exclusive use of Hughes bits, when the 
risks have been greatest, stems from the year-after-year 
reliability and performance of Hughes bits. Regardless 
of the year... regardless of the type or model ...the 
Hughes bits used in previous record wells have been 


the best of their time. 














On the way down to the record depth in th 
County well, Phillips used many types of Hughes 


a 


; 


esigned specifically for the types of formatior 
countered. Below 20,000 feet, W7R’s and R seri 

were used exclusively. An RG-1 was on bottom 

the final depth was reached 

We are proud of the part Hughes bits played in drill 
ing this history-making Phillips well. But as important 
as tools and equipment were to this achievement, it 
was the drilling crews and the men who directed theit 
efforts to whom the final credit is due. 

At Hughes our maximum effort and research are being 
devoted to developing products that make it possibl 


to fully utilize today’s advancing drilling techniques 


At the left is a painting of Phillips’ Pecos County well — the 
first to pass 25,000 feet 
try’s 100th anniversary and the 50th anniversary of the run- 
ning of the first rotary rock bit. Enlarged copies of this 
painting — suitable for framing — are available for the ask- 
ing. Write: Advertising Department, Hughes Tool Com- 


drilled on the eve of the oil indus 


pany, P. O, Box 2539, Houston, Texas. 


HUGHES TOOL COMPANY l ] 
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of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER 
your local Dodge Distribu- 

tor. Factory trained by Dodge, 

he can give you valuable 
help on new, cost-saving 
methods. Look in the white 
pages of your telephone book 

for “Dodge Transmissioneer.” 


41. Quickest acting, most responsive 
air clutch available! 


Finger tip control! 


Built-in quick release valves! 
(Optional) 


Requires minimum volume of air! 
No adjustment necessary! 


Internally ventilated — cooler 
operation! 


Operates at air pressures 
up to 140 psi! 


Most compact! 


Interchanges with and can be used 
to replace Dodge or other 
mechanical clutches in existing 
installations. 
10. Available from stock in single and 
double plate types. Capacities from 
8.5 to 460 hp at 100 rpm at 80 psi. 


A!®-GRIP 


NEWER BETTER 


This air clutch, engineered to modern needs, provides 
maximum torque capacity in minimum space. Its operation 
requires less air, resulting in amazing sensitivity. It gives 
the operator split-second control—from “‘inching’’ to full 
engagement. Quick-release valves are built into the clutch 
itself, as optional equipment, for instant disengagement 
where such service is required. 


The unique design of Air-Grip places the air seal disc at 
the end farthest from the pressure plates, which generate the 
heat inherent in clutch action. This combined with automatic 
internal ventilation, insures cooler operation and longer life 
under severest service. Call your local Dodge Distributor, 
or write for Bulletin. 


DODGE MANUFACTURING CORPORATION, 7900 Union Street, Mishawaka, Indiana 


NFORMATION 
READER 
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in 1951 with 5 months-crew and con- 
tinued in the following years with 20, 
27, 50, 70, 120, 170, and, in 1958, 
220 crew-months. 

Drilling began in 1952 with 5000 
ft, and footage drilled in consecutive 
years was 13,000, 99,000, 132,000, 
198,000, 396,000, and in 1958 reached 
759,000 ft. 

Of all exploration wells drilled, 21 
percent were oil and gas discoveries. 

Statistics in the United States show 
that one exploration well out of every 
1000 is Class A; that is, more than 50 
million bbl can be extracted. In the 
French Sahara, five Class A wells were 
discovered including the gasoline of 
Hassi R’Mel. The proportion works 
out at one in 22 and not one in 1000. 


Geological Features 

From a geological point of view, the 
Sahara is known for the size of its 
stratigraphic areas and its geological 
surface structure. Oil accumulations 
can therefore be very large and indi- 
cations supplied by prospection of one 
area may often and very easily be 
extrapolated. 

Various fields, more or less separated 
by a former group of mountains, are 
located by geological methods. In all 
these locations large reservoirs and im- 
portant cap rocks can be found. 

There exist at present four producing 
areas: 

1. Ahnet Area 

In this area, 750 miles south of 
Algiers, a large number of structures 
have been detected, of which 12, at 
least, contain gas. A rough estimate 
of the reserves assumes the existence 
of more than 700 billion cu ft of gas, 
but the long distance from the coast 
makes this area difficult to operate in. 
2. Edjeleh Area 

This area is 375 miles from the sea, 
close to the Libyan border. Many in- 
dications of oil have been detected 
from the Ordovician to the Carbon- 
iferous inclusive. Three oil fields have 
been discovered: Edjeleh, Tiguentour- 
ine, Zarzaitine. The first well drilled 
into the following structures produced 
oil: El adeb Larache, Dome-a-Collen- 
ias, Hassi Mazoula, Ouan Taredert. 

The Edjeleh oil field was discovered 
after the first well had been drilled. 
The depth of the wells varies from 1320 
to 2640 ft. 

The Tiguentourine is a more com- 
plex area, where the oil fields extend 
from the Ordovician to the lower Car- 
boniferous. Boundaries have not yet 
been established for any of them. This 
was the first operation to be carried 
out in dune areas. 

Zarzaitine is probably the best of 
the four areas at the moment, as well 
as the cheapest of all those oil fields 
that were located in the Sahara. 
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Get More Production with 


PACIFIC'S 
DOUBLE BARREL 


Insert Rod Plunger Pump 


This particular design of Pacific’s Type “D” Insert Rod 
Pump is one of the many tried, and is the direct result 
of engineering proved by actual field tests and opera- 
tion. Over a period of years this pump was developed 
so that it could be removed on the rods for servicing 
... yet produce at capacities equal to or greater than 
a Tubing Liner Pump. Many problems were encoun- 
tered, but for each a satisfactory solution was found. 
The result is a most efficient and trouble free insert 
rod pump for handling large capacities. 

The Type “D” Insert Rod Pump consists basically 
of two R. W. pumps in tandem. The upper pump is a 
Traveling Barrel Pump. The lower pump is a Traveling 


Plunger Pump. 


WRITE FOR BULLETIN 204 


PACIFIC PUMPS 
Inc A Division of Dresser Industries, | 
HUNTINGTON PARK, CALIFORNIA 


Mid-Continent : 
1358 So. Sheridan Ave., Tulsa 12, Okiahoma 
Pacific Pumps of Canada, Ltd., 
Edmonton, Alberta 
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[he main producing areas are 
Devonian; their depth is close to 4620 
ft. Two other oil areas exist at a level 
of 1650 ft above the Carboniferous 
layer. 

Other findings in the above-men- 
tioned structures, will no doubt be 
located within the coming months. 

Oil found in these fields is light. Its 
sulfur content is practically nil, a fact 
which deserves to be stressed. It yields 
gasoline, light fuel, and a base for lu- 
bricating oils. After a rough filtering 
process, some of this oil can be used 
in diesel engines (trucks or drilling 
units). 

The proved reserves, which exist at 
present in this territory, are estimated 
at about | billion bbl. A pipeline is 
under construction and is scheduled to 
start to work in October 1960, with 
an initial throughput of 55 million bbl 
per annum, and this quantity can 
easily be doubled. 

3. Hassi Messaoud 

The Hassi Messaoud oil field is 
formed of sandstone and cracked 
quartz of the Cambro-Ordovician era, 
with an upper surface of sandstone 
from the Trias era. The depth ranges 
from 10,725 to 11,550 ft. Of 31 wells 
now completed, 30 produce oil. Normal 
average Output of these wells is close 
to a daily 12,600 bbl per well. The 
reserves have not yet been fully as- 
sessed, because the boundaries are not 
yet known and because neither the 
working conditions nor the particu- 
larities of the reservoir are known to 
a full extent. However, actual reserves 
may be assessed at 2625 million bbl 
at this present stage. There is no doubt 
that the total reserves are higher. 

The oil is of a light quality; specific 
density 0.8. It contains mainly gasoline 
and light fuel. It also contains large 
quantities of propane, butane, ethane, 
and methane gas. An output of 1200 
cu ft of gas per bbl may be safely 
expected. 

The exploration projects include a 
24-in. pipeline which will start to work 
in autumn of 1959. Increase of the 
production capacity and of the pipe- 
line capacity will make possible a re- 
sult of 90 million bbl a year in 1962. 

An additional discovery was made 
recently in this territory at El Gassi, 
60 miles south of Hassi Messaoud, 
where the first well that was drilled 
hit impregnated sandstone at a depth 
of 10,600 ft, and yielded 1900 bbl of 
oil daily. 

4. Hassi R’Mel 

Wet gas was found in the Trias sand- 
stone by the first bore hole drilled at 
Hassi R’Mel in 1956. Gas is located 
at a depth of 7260 ft. Eight wells have 
reached it; some of them have attained 
the reservoir in very favorable con- 
ditions and the flow of gas is limited 
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only by the maximum flow speed in 
the flowlines. This gas could supply 
at least 150 gr of gasoline and 80 gr 
of butane and propane per cubic meter 
during the first phase of operations. 
The total reserves are not yet known 
as the boundaries have not been lo- 
cated yet, but the proved reserves are 
now 15,750 billion cu ft. The reserves 
are expected to reach 35,000 bil- 
lion cu ft. 

This field seems to be one of the 
largest in the world. It can be instru- 
mental in increasing very substantially 
the energy reserves both of Algeria 
and of Europe where the population 
is very dense. 

Numerous projects are being studied 
at the moment. Transportation of 
liquid gas could be made by methane 
tankers, or by means of submarine 
pipelines. These projects are no longer 
dreams; they may not be carried out 
in the immediate future, but their tech- 
nical and financial aspects may safely 
be studied. 


investments 
We have considered data concerning 
geophysical crew-months and number 
of feet drilled in the Sahara and they 
give a fair idea of the technical efforts 
performed. It is of interest to point out 
the amount of investments made in the 
Sahara, and the estimated future pro- 
duction, taking into consideration only 
the discoveries made at the end of 
1958, and not new findings made in 
1959 such as Hassi-El-Gassi. 
The re-evaluated investments, in 

billion francs, are: 

1951 0.3 

1952 0.9 

1953 3.5 

1954 9.8 

1955 12.4 

1956 17.8 

1957 35.7 

1958 80.0 


Output of the reserves presently lo- 
cated is (in million bbl): 
1959 8.25 
1960 67.5 
1961 150.0 
1962 195.0 
1963 240.0 


The prospective reserve which would 
guarantee an annual production of 375 
to 450 million bbl, around 1965, is as- 
sumed to be already certain, consider- 
ing the expansion of the oil fields which 
are being worked on, and the findings 
that were made during the last few 
months. 


Oil’s Future in Africa 

What is the future of prospecting 
and oil production in Africa? 

The Petroleum Code obliges holders 
of licenses to restore half of the license 


at the end of a period of five years. 
This policy enables many new com- 
panies to try their luck in the Sahara. 
While there were only four companies 
searching for oil in 1952, there were 
17 at the middle of 1958. 

All companies who were granted 
licenses recently have carried out geo- 
physical surveys and drilling is under 
way. They concentrated in the neigh- 
borhood of areas known to carry oil, or 
else along geological areas where oil 
accumulation seems most probable. 
But entirely new areas are being ex- 
amined. It is obvious that the first com- 
panies that worked in the Sahara did 
not particularly choose difficult spots, 
and in general they avoided dune areas. 
But the present knowledge of the geo- 
logical structure of the Sahara, and 
the results achieved so far, have in- 
duced the existing and new companies 
to direct their efforts toward these new 
areas and to overcome the great diffi- 
culties by drilling with the help of 
modern equipment. 

Costs of prospecting are high in the 
Sahara as they are in any desert area. 
Transportation in particular is respon- 
sible for a large fraction of the cost in 
exploration work, it is at least 20 per- 
cent. However, the cost of the dis- 
coveries that were mentioned above 
did not exceed 45 billion francs, and 
the cost per barrel is low. Everyday’s 
estimates of future output are proved 
to be underestimations by every 
following day. 

We have seen that success is largely 
due to the system established to carry 
out this program and to the use of 
modern technical methods, as well as 
to the progress achieved during the last 
few years. We have also seen how state 
capital is used in close cooperation 
with private funds from French and 
foreign sources. 

This brief survey would not be com- 
plete without the following sentence 
from the Petroleum Code. “The Home 
Country wishes to stress that no fiscal 
revenue will be derived from oil in 
the Sahara.” I am pleased to quote 
this sentence written by the legislator 
of a country which is often considered 
a colonial country, even today. 

Africa has been among the leading 
oil countries of the world for the last 
three years. Africa has been very con- 
scious of its political existence for sev- 
eral years, and its leaders are equally 
conscious of the long distance that re- 
mains to be covered and they want to 
cover it quickly. I am convinced that 
the petroleum industry, without ever 
giving up any of the sound rules of 
management, has the possibility to con- 
tribute to the improvement of human 
conditions on that continent and, as 
a consequence, to contribute to the 
prosperity of the world. z*** 
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A new look at... 


How Mud Treating 


P 425.218.444 


Contributes To 


Improved Drilling Rates 


Using oil emulsion muds... controlling drilling solids content. . . 


and mud programming — all can help standard and directional drilling, 


surveys, logging, and fishing operations 


Nash O. Campise 
Houston Oil Field Material Company, Inc 
Houston 1, Texos 


MUD PROPERTIES can help or 
hinder a driller or specialty operator 
at work on a drillng rig. You have 
heard it said or perhaps you have said 
it yourself: “Before we can proceed, 
we'll have to stop drilling and circulate 
to condition the mud.” 

It’s costly, it’s time consuming, it’s 
aggravating, and it is no longer 
necessary. 

R. W. True and Gene Bowman! list 
several methods by which improved 
drilling rates are possible. Among these 
methods they mention that a good 
mud program should provide: 

a. Increased mud volumes to allow 
lower viscosities than used in the 
past; 

Relaxed water loss specifications 
where possible; 

Greater use of oil emulsion 
muds; 

Reduction of drilled solids con- 
tent to minimum; 

Reduction of sand content to 
minimum, thereby increasing bit 
life; and 

That the hole characteristics of 


each individual well should gov- 
ern the final mud program used 

In this article, we are concerned with 
(c) oil emulsion muds, (d) drilling 
solids content, and (f) mud pro- 
gramming. 

The properties discussed by True and 
Bowman for increasing penetration 
rates are also the properties that can 
help or hinder directional drilling, sur- 
veys, and fishing operations. 

Either in directional survey or direc- 
tional drilling control, certain mud 
properties are essential. 

For example, in a well drilling at 
an angle of 22°, undoubtedly there is 
a certain amount of friction on the 
low side of the hole. This friction, of 
course, can cause many difficulties 
it can cause a key seat, pipe erosion, 
or disrupt wall cake. Good mud con- 
trol with the latest in mechanical 
drilling aids can eliminate or greatly 
minimize many of these adverse side 
effects. 


Oil Emulsion Muds 

To eliminate pipe erosion, drill pipe 
protectors are a great help. But to aug- 
ment their effectiveness, the mud 
should be emulsified with approxi- 
mately 10 percent of its volume with 
oil. Any crude oil may be used, but 
oils with a gravity range of 25.4 deg 
API are preferred; diesel oil or non- 
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phosphorescent oil may be used where 
accurate formation 
necessity. 

A great decrease in torque is readily 
noted when a water base mud is con 
verted to an oil emulsion mud. Litera 
ture on this subject is replete with data 
indicating a reduction in pipe-to-wall 
friction by this means. 


logging is a 


Drilled Solids Content 

There is one more factor to be con 
sidered when discussing pipe erosion, 
and that is the amount and type of 
solids present in a drilling mud. There 
are, broadly speaking, two types of 
solids present in a drilling mud 

1. Low specific gravity solids (nat 
ural clays), and 
Weighting materials 

Obviously, to reduce internal 
friction, the solids content should be 
reduced. It is also obvious that the 
weighting material concentration can 
not be reduced too far as this would 
invite another catastrophe the blow 
out 

Logically then, we should reduce the 
drilled solids content, and this can be 
done by jetting whole mud and ad 
justing volume and mud density with 
water and weighting material. It can 
also be accomplished, in many cases 
more economically, by the use of a 
centrifuge which discards drill-solids 


+ 
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REDUCE COSTLY 
ROUND TRIPS 


Diamonds Mean Economical “Down to Stay’ Drilling! 


Due to the right combination of long- _ tages like these mean a savings of time and 
wearing diamonds and matrix engi- money for you. Call your nearest Christensen 
neering, Christensen Diamond bits field consultant, and he will recommend the 
stay on the bottom longer, reducing right bit designed for your job. Call him 
the non-productive man hours neces- today, and on your next drilling job let 
sary to complete costly round trips. Christensen Diamond bits help you operate 
The excellent cutting action of dia- at “less cost per foot.” 


monds requires less weight which Diamonds Mean, “Less cost per foot.” 


produces a straighter hole, and, with Th 1 , ) 
no moving parts, the diamond bit CH Rl] Crk % C ; i 

reduces the possibility of additional PR 0 l l CT$ 
round trips for replacement. Advan- 1937 SOUTH SECOND WEST + SALT LAKE CITY, UTAH 
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Du Pont announces new “Qualex”... 


TRADEMARK 


...a highly refined grade of CMC to help you 
solve special drilling mud problems 


New Du Pont “Qualex” is over 99.5% 
pure. 

This highly refined grade of CMC is 
now available to help you solve those 
special drilling mud problems that de- 
mand the very highest in purity. It will 
give you maximum effectiveness in con- 
trolling mud viscosity and fluid loss in 
the hole. 

And to help you further improve 

drilling efficiency, ““Qualex”’ is available 
in two viscosity types: 
High Viscosity ‘‘Qualex” promotes faster 
drilling rates by minimizing the quan- 
tity of clay solids required to maintain 
the desired mud viscosity. 


Low Viscosity “‘Qualex" gives maximum 
reduction in fluid loss with a minimum 
effect on viscosity as required in heav- 
ily weighted mud systems. 

Du Pont’s complete line of CMC 
types and grades is your answer to 
widely varied mud problems. 


FOR MAXIMUM PURITY 
Du Pont “Qualex” 


Du Pont 


rade CMC— 
digh Viscosity 
grade CMC— 
Low Viscosity 
Your mud dealer can give you im 
mediate delivery of either the “Qualex’ 
refined grade or “DM” technical grade 
of Du Pont CMC. Call him, or get in 
touch with Du Pont, Explosives De 
partment, 6539 Nemours Building, 
Wilmington 98, Delaware. 
Branch Offices 
3202 Weslayan St. 
Houston 27, Texas 
Phone: MOhawk 7-9197 
2930 East 44th Street 
Los Angeles 58, California 
Phone: LUdlow 2-6464 
Warehouse 
WTR Oil Tool and Supply Co. 
Farmington, New Mexico 


“Qualex” 
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TABLE 2. 
Plastic viscosity 


TABLE 1. 


Gel grams Yield point 
Funnel Apparent Plastic Yield Minutes Mud-weight 
Weight viscosity viscosity viscosity point ppg 
PPK seconds “pe cpe 0 10 
10-14 35-45 10-14 
14-16 


14-16 40-60 
16-18 50-70 16-18 


Gyp-Q mud 
5-11 
11-15 
15-16 


Gyp-Q mud Lime mud 
12-30 
MEAD 
40-54 


Lime mud 
20-35 
35-48 
48-66 


§-18 
18-20 
20-21 


10-30 > 0 0 
25-40 12-1 0 5 
15-20 0 10 


leaves the that enables a fishing tool operator to 


by selective actions and 
barite in the mud system. 

Some drillers prefer a method of 
solids control other than jetting or 
mechanical separators. This method is 
called selective chemical control, and 
the drilled solids are treated so as to 
prevent their dispersion into the mud- 
liquid phase. 

One of the later developments of 
this type treatment is a gypsum-base 
mud. It shows good promise. 

Whether this drilled solids concen- 
tration control is to be accomplished 
by jetting, centrifuging, or selective 
chemical treatment can be decided by 
the economics involved. The deciding 
factors are mud weight, type of treat- 
ment, and type of formation shales 
penetrated. 

To get the greatest efficiency from 
a low solids mud, a centrifuge should 
be installed as soon as the presence 
of weighting material is required. In 
doing this, a driller will find that he 


for oilwel/ servicing 8 miles dow, ——— 


has by-passed many adverse factors 
which may have taken place—such as 
pipe erosion and high torque at the 
rotary table. 


Gel Strength 

In a fishing operation, efficiency and 
service are without a doubt at least on 
a par with good equipment. Yet, it is 
sometimes pretty difficult for even the 
best operator to function effectively if 
he has unnecessary adverse conditions 
to overcome. Such a condition, of 
course, is a mud with a high gel 
strength. The attempt to engage the 
fish with an overshot always requires 
skill, patience, and a broad background 
of experience. Thick, viscous muds that 
congeal to gellatinous consistency with 
time and temperature, too often only 
add to the difficulties. 

The drilling mud whose rheological 
properties allow it to be thin, and to 
remain fluid when circulation stops at 
elevated temperatures, is the type mud 


experience success at his work. 

Workable mud properties should fall 
in the range given in Table 1. 

The properties given in Table 1 are 
to be construed as a guide only. It is 
possible, in fact more often than not, 
that certain of the mentioned prop- 
erties do border outside of the ranges 
indicated either above or below the 
figures. The point I am trying to make 
is that the flow properties do change 
and increase generally with an increase 
in mud weight. Therefore, closer super- 
vision of mud properties is necessary 
as the mud weight increases. 

I do not mean to infer that the values 
above should prevail; these are aver- 
ages and averages do not exist. 

Some of the original lime base muds 
that were so popular in the early fifties, 
may border the high side of these 
ranges. Experience in the field has 
shown that flow properties can be im- 
proved by employing some of the later 





Cardwell Travelrig KM250 uses 
single strand DIAMOND Roller Chains 


for both high and low drives, and a triple strand DIAMOND Roller Chain for 
Power Take-Off Drive. Drives are completely enclosed and oil flood lubricated 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARI 
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mud treating techniques available 
today. 

Gill and Carnicom* show the reduc- 
tion possible in flow properties by the 
use of Gyp-Q Broxin muds. Table 2 
shows the flow property reductions 
from several wells in South Louisiana 
in 1958-59. 

Table 2 also shows that flow prop- 
erties may be altered by the use of 
special chemical treatments. 

Another method of altering flow 
properties is by reduction of formation 
solids in the mud. It has been reported* 
that as a result of centrifuging of a 
mud in a South Louisiana well, the mud 
properties improved as: Marsh funnel 
viscosity from 62 to 47 seconds; plaStic 
viscosity from 26 to 15 cpe; yield point 
from 19 to 15 Ib per 100 sq in; and 10 
minute gel strength from 9 to 0. 

Control of the rheological properties 
as shown in Table 2 depends on not 
only the chemical treatment employed, 
but the amount of drilled solids present 
in the mud system. For example, 
chemical treatment of a mud with a 
high plastic viscosity or “yield point” 
often has little or no effect on this 
property. The control in this case is 
more positive with the control of the 
concentration of low density or drill 
solids. This amount should be such that 
if no weighting material is present, 


the native mud weight would not ex- 
ceed 9.8 Ib per gal. 

The most economical method for 
controlling this solid concentration is 
by means of a centrifuge. A centrifuge 
will discard up to 30 Ib of formation 
solids per minute; therefore, if a cen- 
trifuge is employed and operated at 
a speed so as to remove the quantity of 
drilled solids penetrated by the drilling 
bit, the mud would at all times main- 
tain thin, fast penetrating properties. 

All remarks mentioned in regard to 
fishing tool operations apply even more 
so to such operations as logging, set- 
ting packers, and drill stem tests. 


Controlling Mud Properties 

For maintaining a minimum amount 
of hole troubles while drilling, one can 
never say too much in the defense of 
quality control of mud properties. Im- 
proper drilling mud control which al- 
lows mud to become gas-cut may result 
in blowouts. 

Thick, heavily laden muds that cre- 
ate high pump pressures induce frac- 
tures and cause loss of circulation. Such 
muds cause swabbing when coming out 
of the hole and may cause formation 
wall caving and stuck pipe. 

The basic underlying factor which 
is common to the above mentioned 
difficulties is a high drilled solids con- 


tent. The solution, then, to minimize 
such occurrences is to seek the aid of 
a competent mud engineer to inaugu- 
rate a mud program that continuously 
maintains a thin, low-solids slurry 
during all phases of drilling. 

Chemical treatment of a drilling mud 
is a necessity. Properties such as water 
loss, emulsification, pH, and cation 
concentrations must be maintained and 
controlled. While doing this, the drilled 
solids must also be restrained to cer- 
tain limits. 


Summary 

The day will never dawn when a 
well can be drilled with all difficulties 
removed, and it is not to be construed 
that any such claim is made in this 
article. Experience and data, however, 
favor the conclusion that in the pres- 
ence of accepted known standards of 
drilling mud properties, many of the 
well-known deterrents to bit penetra- 
tion .. . directional survey . . . and fish 
ing operations...have either been 
averted or greatly moderated 
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ROLLER CHAIN delivers the power 


@ For rugged dependability and economi- 
cal long life, Cardwell has always selected 
DIAMOND Roller chain for power trans- 
mission on all Travelrig chain drives. . . 
low, high and Power Take Off. This sturdy 
unit for oilwell servicing in the 12,000 to 


15,000 foot range relies on DIAMOND 
Roller Chain . . . to avoid costly down 
time. Always specify DIAMOND Roller 
Chain—your oil field store carries com- 
plete stocks or can E.O. them 


DIAMOND CHAIN COMPANY, INC. * A Subsidiary of American Steel Foundries 


Dept. 614 
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RTHER INFORMATION <« 


« 402 Kentucky Ave., indianapolis 7, indiana 


OFFICES AND OISTRIBUTORS 
IN ALL PRINCIPAL CITIES 
TULSA OFFICE: 

2238 Terwilieger Bivd. + Telephone: Ri 2-1960 
DALLAS OFFICE: 

3301 Mockingbird Lane «+ Telephone: LA 8-6387 


Please refer to the Yellow Pages of your local telephone dire 
tory under the heading of CHAINS or CHAIN-ROLLER 
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Man Sought in 
Oil Map Theft 


IRWIN MILLNER is being sought by 
the Federal Bureau of Investigation for 
conspiracy to violate the Interstate 
Iransportation of Stolen Property 
Statute. 

Millner is alleged to have conspired 
with other individuals in the theft of 
geological and geophysical maps _ be- 
longing to the Gulf Oil Corporation 
offices in Pittsburgh, Pennsylvania, and 
to have transported them interstate. 

On December 27, 1956, a Federal 
Grand Jury at Pittsburgh, returned an 
indictment charging Millner with con- 
spiracy and a warrant was issued for 
his arrest. 

Reportedly, Millner has had consid- 
erable experience in the oil industry in 
the United States and Canada and has 
participated in many oil promotions 
and drilling ventures in the past. He is 
believed able to converse with a great 
degree of persuasiveness and _ intelli- 
gence in this field. 


Description 

Born March 8, 1908, St. Louis, Mis- 
souri. Height, 6 ft 3 in. Weight, re- 
ported variously as between 275 to 
375 Ib. Build, heavy. Hair, grey. Eyes, 
brown. Complexion, florid. Race, 
white. Nationality, American. Millner 
combs his hair straight back and has a 
clean shaven, round face with double 
chin. He wears heavy rimmed glasses 
for reading and is said to have a very 
impressive personality. 

Any person having information 
which might assist in locating this fugi- 
tive is requested to notify immediately 
the Director of the Federal Bureau of 
Investigation, U. S. Department of 
Justice, Washington, D. C., or the Spe- 
cial Agent in Charge of the nearest 
Federal Bureau of Investigation Field 
Division. 
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The Formation Tester 
by Schlumberger... 
a Modern Wire Line Service 


For Production Information 





e Type of Fluid e Gas-Oil Ratios e Gas-Oil and Oil-Water 


a Contacts e Flowing and Shut-In Pressures 


, e Pressure Build-Up for Formation Pressure 


and Permeability Studies 


a 


SCHLUMBERGER 





= 


Pear am. 
sse=— | 


= 


jppoeesess. 


DT FOR 
—= 





The Image of CF «I assures top quality in 
Seamless Casing and Tubing 


The CF el giant stands for skill and long years of 
experience in producing quality steel products. 
And in the petroleum industry, users have learned 
to rely on CFel’s craftsmanship for straight, 
strong and “true”? seamless casing and tubing. 

CF«l’s advanced production equipment and 
techniques—from special heat treatment to preci- 
sion threading, plus a system of meticulous in- 
spections—is your guarantee of quality casing 


and tubing. Made from top quality steel, CFel 
Seamless Casing and Tubing are subjected to 
rigid manufacturing standards and meet API 
STD 5A specifications. They are available in 
sizes 2s” through 954" O.D. 

The next time you need seamless tubing or 
casing, we suggest that you get in touch with the 
nearest CF&I sales office. We'll be happy to quote 
on your requirements. 


“in SEAMLESS 
cr 


Casing an ubi 
STEEL g d tub ag 

6622-A 
DENVER, COLORADO 


THE COLORADO FUEL AND IRON CORPORATION - 
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If you lose the fluid you’re losing money! 






























































COST OF FRAC JOB—DOLLARS x 100 
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AREA OF FRACTURE 























stops fluid loss, gives more fracture at lower costs! 


In job after job, producers find ADOMITE is the answer 
to larger fractures, lower costs per area, and greater 
yields. As the chart above illustrates, ADOMITE stops 
fluid loss, giving you more fracture extension. This is 
the kind of dollar-and-cents value economy-minded 
producers look for. The larger areas fractured could not 
have been obtained without ADOMITE in the fracturing 
fluid. Remember . . . fluid lost in the formation does not 
extend the fracture. In order to maintain effective work- 
ing fluid, you need ADOMITE. 


Why not find out what ADOMITE can mean to you? 
We'll be glad to perform fluid-loss control tests in your 


‘ U 








©1968, Continents! Oi) Company 
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area to show you how to get the most from your fractur- 
ing fluid. For your next fracture or refracture job, spec- 
ify ADOMITE through your service company. 


For more detailed information, 
contact the ADOMITE man in your area. 


R. T. Means J. M. Foster 

P.O. Box 431, Midiand, Texas Wichita Falis, Texas 
Mutual 4-7411 Phone 723-8181 

H. L. Thomason 

Casper, Wyoming 

Phone 3-3721 

R.W. Hughes 

Oklahoma City, Okianoma 
Central 2-1371 


ADOMITE 


... the additive for fracturing 
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G. G. Yeager 
Lubbock, Texas 
Porter 3-9271 
Borger, Texas 
Broadway 3-5653 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERVICE « 








Success from 

5,000 to 

16,000 ft. with 

Unaflo Oil-Well Cement 


At any depth, the retarded set of 
Unaflo oil-well cement slurries sus- 
tain high initial fluidity. It allows 
proper placement and provides an 
added margin of safety for delays or 
emergencies. 


Compatible with lightweight addi- 
tives, Unaflo cement makes slurries 
of varying weight which pump easily 
and remain fluid under a range of 
bore and temperature conditions. 


For cementing or re-cementing, for 
plug-backs or squeezes, at varying 
depths and pressures, Unaflo cement 
provides the workable slurry — one 
that pumps easily, sets hard. For 
more information, write Universal 
Atlas, 100 Park Avenue, New York 17, 
N.Y. 


OFFICES: Albany - Birmingham - Boston - Chicago 
Dayton - Kansas City - Milwaukee - Minneapolis 
New York : Philadelphia: Pittsburgh - St. Louis -Waco 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERV E 


DRILLING DATA 


Job: Cameron Parish, Louisiana—Tide- 
water Oil Company. 


Drilling Contractor: 
Houston, Texas 


Clegg and Hunt, 


Job + 1—5,016’ of 13%” casing suc- 
cessfully cemented in 1842” hole with 
it. wt, composition: 2,500 sacks Una- 
flo, 2,500 cu. ft. Stratacrete 6 plus 
4% Gel by wt. of the cement. Slurry 
mixed at 12.5 ib./gal. Mud wt, 9.7 Ib. 
gai. BHT 155° F. static 


Job =2— 9%” casing was set in a 
12%” hole at 12,004’. Drilling mud in 
well had wt. of 13.6 Ib./gal.; viscosity 
of 51; water loss 2.1 cc. Unafio ce 


ment (520 sacks) used with Stratacrete 
6 (520 cu. ft.) plus 4% Gel by wt. of 
cement for slurry wt. 13.5 Ib./gal. on 
bottom. Schlumberger temp. 184° F. 
at 12,000’ for est. static temp. 217° F. 


Job +3842” hole drilled below 958’ 
casing; 4,131’ 7” liner cemented at 
15,996’ with 625 sacks neat Unaflo ce- 
ment. Mixing and pumping time, 1 hr 
15 min. Drilling mud wt. 16 Ib./gal. 
Schiumberger temp. (at 15,500’) 255° 
F.; est. static BHT 293° F 


Job +4 — Top of liner squeezed using 
235 sacks neat Unafio cement under 
max, pump pressure 2,200 psi; 15 
sacks reversed out of well 


are registered traver 


Universal Atlas Cement 
Division of 
United States Steel 


CAR 
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WL, 5” bore, 612” stroke. Recommended 
speed range 400 to 900. Rated BHP 12'2 
at 900. Overall length 56’. Overall width 
4212". Total weight 1545+. 





AJAX also 
builders of AJAX IRON WORKS corry, PENNSYLVANIA 


Oll FIELD DISTRIBUTORS 


@ The National Supply Company, Pittsburgh, Pa. 


@ Bethlehem Steel Company — Supply Division, Tulsa, Okla. 
Compressors Pressure Pumps 





FIG. |. Gulf Coast triple 
producer was given a triple- 
slim-hole completion, then 
equipped with special tree and 
beam-type pumping units with 
unique horseheads and en- 
larged gear boxes. 


First Triple Pumper 


... employs three independent strings of 2%s-in. casing, 1%-in. tubing, 
Ya-in. sucker rods, unique horsehead and wellhead assemblies 


ee Bowers, District Manager 
Lufkin Foundry & Machine Company 
Houston, Texas 


THE FIRST TRIPLE PUMPER well 
has been equipped in a South Texas 
oil field. The well is also among the 
first casingless triple completions. Cost 
is estimated to be about 50 percent less 
than cost of drilling separate wells. 

In the casingless triple completion, 
the surface casing was the only large 
diameter casing used, and bundles of 
three small (2%-in. diameter) tubing 
strings were clamped together and run 
into the hole and cemented into place 
A mechanical device was then used to 
orient the perforating gun so that it 
shot holes in the casing in which it was 
placed but did not damage the adjacent 
casings. The oil is being produced sep- 
arately from different sand through 
separate casings. 


Triple-Slim Hole Completion 

Although tubing was not required 
to produce these wells, 1%4-in. tubing 
was run in anticipation of sand pro- 
duction and the early need for pump- 
ing each zone by individual sucker rod 
pumps. This also allows for the gas 
that is produced by each zone to be 
vented to the casing, eliminating bot- 
tomhole pump gas locking, thereby in- 
creasing the bottomhole pump effi- 
ciency and stabilizing the polish rod 
load so that a more even counter- 
balance effect of the load may be 
maintained. 

In these wells it is felt that the 1%- 
in. tubing will permit the operator to 
produce either the well allowable or 
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all the fluid that the formation will de- 
liver. This size tubing limits the opera- 
tor to the use of a 1% or | 1/16-in. 
tubing pump, or a I-in., %-in., or %4- 
in. insert type pump. If larger than 
normal volumes of fluid are required, 
longer than “normal” stroke units will 
be necessary. 


Larger Gear Box 

Where longer than normal stroke 
pumping units are employed, a slightly 
larger gear box is normally required be- 
cause of the gear torque imposed. Gear 
torque is the product of the unbalanced 
load times one-half the stroke length. 
However, where small diameter pumps 
are used with longer than normal 
stroke pumping units, the gear box 
torque requirement may not be any 
larger than the conventional installa- 
tion. High unbalanced loads appear 
only on wells producing high volumes 
of fluid, as the rod load can always be 
counterbalanced. At deeper depths a 
little more counterbalance effect may 
be necessary for these long stroke units, 
because as the stroke length is in- 
creased, the counterbalance effect at the 
polish rod decreases. 

One-half inch sucker rods were em- 
ployed due to their economy and 
adaptability in running them in 1%4- 
in. tubing. 


Long Stroke Units 

Table | indicates the production that 
may be expected if it is necessary to 
utilize these long stroke units producing 
through 1%-in. tubing (anchored) 
from depths of 2000 to 5000 ft, using 
4-in. sucker rods, holding the rod 
stress to 32,000 psi. 


THE 


FIG. 2. Horseheads “rub noses," since the 
three tubing centers are approximately 4-in. 
apart. Note the socket type bailer hook — 
threaded receiver construction of the wire- 
line over the horseheads. Adjustment is made 
at the "rooster comb" on top. 
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TORAGE WELLS 
TOO! 


RECTOR SEAL-WITH-STEEL 
INSURES SAFETY—PREVENTS LOSS 


The underground storage of liquefied petroleum gases is 
becoming increasingly important in solving the problems of 
seasonal storage of butane and propane gases. 


Of vital importance to underground storage is the surface equip- 
ment necessary to insure safety of operation, and to prevent 
loss through leakage after storage wells are completed. 


Rector “RH” casing heads and Rector “ML” tubing heads are 
ideally suited for storage well completions, and for oil and 
gas wells. The Rector seal-with-steel feature gives positive 
metal to metal seal, the trademark of Rector’s design 

and safety. Rector engineering know-how is available to 
solve individual problems presented by varied underground 
storage installations. Rector equipment meets all standards 
of the API and the Association of Well Head Equipment 
Manufacturers. Tested to 22,500 Ibs. as stipulated in 

API test specifications. 

Use “Rectorseal” to insure leakproof threaded joints and oSRAy, 


connections, and Rector cementing equipment for better Se iN %, 

cementing jobs. pile hip ° 
A a = : mL 

¢ 














‘ CERTINCATE NO 2158 
i. a 


mS 


1PM 


Be safe .. . be sure . . . buy Rector quality! See your Rector Boa % 


representative or your favorite supply store now! 


EXPORT REPRESENTATIVES . 
Continental-Emsco Co. . 


id- i s ly Co. 
ee, . WELL EQUIPMENT Co., INC. 
Oil Well Supply Division of ° aa 
United States Stee! Corp. ° : ) . a 
: On i Ng the Cl Gudustrg rif 


1100 North Commerce Fort Worth, Texas 
Houston Plant: 2215 Commerce Street 
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Table 2, “Rod Stretch Factor 
Curves” shows the variation in the 
stretch of /2-in. rods using pump sizes 
%, %, 1, 11/16 and 1%-in. This 
table can be used for estimating pro- 
duction by using the table of pump 
constants shown, as well as calculating 
the stretch of tapered strings of % and 
¥2-in. rods should 1%-in. tubing be 


TABLE 1. 1% 


Length of Rod 
Depth, ft SPM _ stroke,in. stress, psi 
2000 18 42 13,700 
3000 17 48 21,000 
4000 17 4 27,500 
5000 64 *37,000 


required by applying the %-in. rod 
factor to the percentage of the %-in. 
rod in the string selected. 

In selecting the proper speed (strokes 
per minute) that these units were to 
run, it is felt care was exercised to in- 
sure that they operated midway be- 
tween synchronous speeds. It is also 
felt that the smallest rods and pump 


-in. Tubing Pump 
Rod Area 


80°% eff. 
prod. 
100-B 
100-B 
100-B 
112-B 


PRL, lb Torque, in.-lb C/bal, lb 
19,700 1895 
$6,000 QISSS 
56,000 3803 
89,500 $753 


2691 
4106 
5567 


7261 


1 1/16-in. Tubing Pump 


2000 42 
3000 48 
4000 54 
5000 64 


12,000 
18,500 
25,000 
*33,000 


107-B 


78-B 
78-B 
80-B 


17,300 
$0,000 
47,500 
&1500 


2400 
3668 
4983 


6537 


1-in. Insert Pump 


42 
48 
54 
64 


11,800 
18,000 
24,500 
$2,000 


2000 
S000 
4000 
5000 


Y%-in. Insert 


11,000 
16,900 
22,800 
30,000 


2000 2 
3000 48 
4000 7 54 
5000 64 


64-B 
70-B 
77-B 
98-B 


2310 
3844 
4807 
6311 


16,000 
27,900 
$1,000 
58,000 


Pump 
2152 
3305 
4489 
5914 


53-B 
55-B 
61-B 
80-B 


14,400 
24,400 
39,200 
69,000 


%-in. Insert Pump 


10,000 
15,700 
21,400 
28,000 


2000 Is 4? 
3000 17 48 
4000 17 54 
5000 18 64 


*Rod Stress in excess of 32,000 psi. 


+—- 


TABLE OF PUMP CONSTANTS 


PLUNGER 
DIA, 
INCHES 


AREA OF 
PLUNGER 


RODS 


ROD STRETCH FACTOR—INCHES 
( 1/2" RODS-| 1/2” TUBING-IO GVTY. OIL) 


1000 2000  300¢ 


SO. INCHES 


39-B 
40-B 
48-B 
61-B 


213 
3097 
4212 


5566 


12,600 
22. 000 
34,800 
62,500 


Ty 


CONSTANT 


STRETCH-FACTOR 1/2" 
FACTOR 


1,000 


i A 
4000 5000 


WORKING FLUID LEVEL—FEET 


TABLE 2. Rod stretch factor curves can be used for estimating production by using pump 


constants shown. 
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THE 


size were selected and used to give 
maximum required production with 
minimum polish rod loading; hence, 
minimum unbalance loading, mini- 
mum torque and horsepower require- 
ment. 


Special Horseheads 

Due to limited space (approxi- 
mately 4 in. between the three tubing 
centers), it was necessary to design a 
special wedge-shaped horsehead for 
these pumping units. A single wireline 
was employed with a bailer hook on 
one end and a threaded receiver for 
the polish rod on the other end. A 
“rooster comb” was welded to the top 
of the horsehead with spacer holes so 
placed to allow for adjusting the wire- 
line length for pump spacing (Fig. 3). 


Thomas Lane Bowers is sales and serv- 
ice engineer for Lufkin Foundry & 
Machine Company, in Houston, Texas. 
A native of Charlotte, North Carolina, 
Bowers attended North Carolina State 
College. Prior to the war, he was as- 
sociated with Mill Power Supply Com- 
pany, Charlotte. Bowers joined Lufkin 
Foundry in 1947, and has served the 
company in Lufkin, Odessa, and 
Houston, Texas. 


The threaded receiver for the polish 
rod and spacing device did away with 
the requirement of a rod clamp. This 
type horsehead is adaptable for dual 
rod string pumping units also, in that 
the undesirable wireline twist that may 
throw the carrier bar off line is not pres- 
ent and wireline bumper guards are not 
necessary. This single wireline hook- 
up, however, precludes the use of 
presently designed dynamometers. 
Another feature of this special 
horsehead is that the face of the horse- 
head is flat (not ridged) with guide 
shoulders to insure that the wireline 
tracks properly. The receiver, horse- 
head to beam, is so designed that the 
horsehead may be removed by lifting 
it straight up when it is necessary to 
work over the well. For fine adjust- 
ment of the unit in relation to the well- 
head, beam adjusting is provided, 
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PILOT-OPERATED VALVES 


MERLA 


Merla intermitting gas lift valves 


PT .ii............. 


can be tailored for efficient lift of your 





well. These pilot-operated valves 











can take advantage of spread to store gas 


required for lift in casing annulus. 





Control of casing pressure determines 


size of fluid slug and GOR. Snap-closing 





action is needed to control an 
intermitting well with surface choke 


or to fluid-trip with a pressure 





controlled valve. 
These three Merla snap-action gas lift 
valves provide you the means for 


a dependable, trouble-free installation. 


PLUNGER EQUIPMENT nol GOR KITS 
INTERMITTERS GAS LIFT VALVES 
FLOW CONTROL VALVES MANDRELS 


manufacturers of oil tools and gas lift equipment 


Contact your nearest Merla representative or 


MERLA TOOL CORPORATION * P, O, BOX 2576 
DALLAS 21, TEXAS 
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“Research to 
overcome problems...” 


“The great challenge facing the oil 
industry today is to economically provide 
more and higher quality petroleum 
products to meet increasing demands. 
This requires a continuing review of 
methods and equipment used in all phases 
of the business, with particular emphasis 
on research. It follows that this research 
cannot be confined simply to 

by-product development, but must couple 
technological advance with inventive 
equipment design in areas which will 
improve the tools and techniques 

used in oil resource development. 


“Up to now, the oil industry has been 
able to keep supply well ahead of 
consumption. This situation should 
continue, barring any unforeseen 
development that would either suddenly 
increase demand or decrease 
exploration efforts. 


“The petroleum industry has spared no 
effort in its attempts to anticipate and 
provide for tomorrow's requirements. 


“In addition to many millions being spent 
annually by operators, the companies 
furnishing drilling and production 
equipment and services are spending more 
than $100,000,000 on research each 
year. From this research has come new 
equipment, methods and technology 
which have made it possible to overcome 
many problems posed by deeper drilling, 
higher pressures, and complex producing 
situations, such as secondary recovery. 
“We in the oil industry sincerely praise 
the equipment manufacturers, suppliers 
and service companies who provide the 
things we need, when we need them, 
where they are needed. Their efforts have 
made today’s success possible and will 
help us meet the challenges of tomorrow.” 


MR. T. S. PETERSEN 


President 
Standard Oil Company of California 
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PETROLEUM EQUIPMENT SUPPLIERS ASSOCIATION 
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PROUD TO BE PART OF A PIONEERING INDUSTRY 
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THE SHAFFER 


(il-Sealed 


JAR SAFETY JOINT 







Other 
important advantages 


In addition te its Oil-Sealed de- 
sign, these advantages are alse 
typical of the Shaffer Oil-Sealed 
Jar Safety Joint... 


@ Jarring action is automatic and 
positive. To deliver a sharp upward 
blow, it is only necessary to raise 
the string until tension is equal to 
the pre-set tripping load of the tool, 
whereupon the blow is struck. Low- 
ering the string again re-sets tool for 
another blow—and repeated blows 
can be struck as fast as the string 
can be raised and lowered. 


@ Only straight pull is necessary to 
operate the tool. No torque or other 
secondary operations are needed — 
particularly important on fishing, 
testing and similar strings where 
light connections are used. 


@ The force of the blow is absorbed 
by integral knocker heads built into 
the tool—not by easily-damaged 
drive-keys or threaded elements. 


@ The Shaffer Oil-Sealed Jar Safety 
Joint does not depend upon friction 
for its tripping action. Therefore the 
tool is not subject to variable operat- 
ing characteristics. Its action is 
dependable, uniform, fool-proof ! 
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@ The Safety Joint portion has im- 
portant advantages over conven- 
tional safety joints. No threads are 
used in the releasing mechanism — 
therefore there's no risk of over- 
tightening by torque. Nor is there 
risk of accidental release by reverse 
rotation. Yet when simple releasing 
procedure is followed, the tool re- 
leases with less than V4 turn at the 
tool! 
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There are many ether aedven- 
tages. Get the full story by send- 
ing for beoklet at lower left. 


FIG. 3. Schematic of the wedge-shaped, 
flat-faced horseheads. While general adjust- 
ment of the wireline is made by changing the 
position of the bailer hook in the spacer holes, 
fine adjustment is provided by beam adjust- 
ment by slotting the center bearing base. 


beam to center bearing by slotting the 
center bearing base. 

All three concrete blocks were 
poured at one time to insure that each 
block was spaced 120 deg apart around 
the centerline of the three wells. Hold- 
down type anchor bolts were employed 
to anchor the pumping units to the 


base. This type hold-down permitted 
convenient spacing of the unit on the 
concrete block. 


Short Wellhead Assembly 
Specially designed wellhead equip- 
ment was employed for more com- 
pactness and also permitted each’ 
Christmas tree to be removed for fu- 
ture well servicing and workover oper- * 
ations. This shortened head design 
also made it more feasible to install 
multiple pumping units for artificial 
lift purposes because the wing valve 
was only 28 in. above the bradenhead 


Casing String 

The casing, strings are isolated and 
separate from one another. Each was 
used and operated as an entirely inde- 
pendent well. 

Care was taken to insure that each 
joint of casing to be used was less than 
one foot in variation in joint length. 
All joints of casing and associated 
components of the casing string were 
measured and numbered so that the 
running sequence was determined be- 
fore the rig started the- actual work. 
Each string was made up according to 
the planned sequence and rum ‘inde- 
pendently into the hole; then it was 
pulled and racked in the derrick m 


Photo Courtesy of 
Shell Oil Company 


WISCONSIN-POWERED] sea-Going 


“David Buggies” 
Expedite Under-Water Exploration 


Shown above is a specially designed sea-going “David Buggy” tractor 
working with an aquatic shot-hole rig in a shallow bay on the south- 
west coast of Texas. The drilling rig is mounted on a trailer fitted with 
aircraft tires. The “David Buggy,” supplied by the Applied Research 


Development Co., of Houston, Texas, is powered by a 4-cyl. 30-hp. VH4D 
Wisconsin Heavy-Duty Air-Cooled Engine. The tractor rides on extra- 
wide, hollow-metal wheels... heavily cleated for traction in soft mud. 
This is a more or less typical application of WISCONSIN Engine 
Power to the many and varied power jobs connected with oil-field 
operations. Whether operating oil pumps, pipeline units, salt-water 
disposal pumps, pipe-bending machines, mud “bazookas,” dope kettles, 
pipe-testing equipment, air compressors, standby power units or any 
of a great diversity of oil-field utility units... Wisconsin Air-Cooled 
Engines meet the power demands of the job and the equipment. 


Available in a complete power range from 3 to 56 hp., in single 
cylinder, 2- and V-type 4-cylinder models, these heavy-duty engines 
have what it takes for rugged service under your conditions... in any 
location, under any climatic conditions. You get full-time load-lugging 
power, low-cost operation and maintenance, and long engine life. Good 
reasons why it pays to specify “Wisconsin” for your equipment. 


WRITE TO HARLEY SALES CO. 


O18 GOUTH MAIN STREET - TULSA. OF LAnOMA 
3420 MCKINNEY AVENUE » HOUSTON. Texas 
S08 BOUTH MAIN STREET « WiCriTA nansas 


Oil Field Distributors for Wisconsin 


WISCONSIN MOTOR 


CORPORATION 2p 
ce a) 
— 


Milwaukee 46, Wisconsin 
World’s Largest Builders of Heavy-Duty Air-Cooled Engines 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARI 
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Engines and all types of Utility Engines 


A9-6312 


doubles. One or more ‘of the strings 
was run to the bottom for mud condi 
tioning to minimize the time the ppén 
hole stood without mud circulation. 
Racking the separate strings in doubles 
permitted the bundle to be clamped and 
run faster when the multiple string was 
being assembled. 

Success of the operation of this 
triple pumping unit installation is a 
tribute to modern production engi- 
neering...and another forward step 
in reducing the cost of producing oil. 
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LESS TORQUE REQUIRED 
FOR OPERATION 


ADDED STABILITY 
AND THUS LESS VIBRATION 


NEW COMPACTNESS 


These are the characteristics that distinguish the new 
N-60 and N-62 adjustable chokes designed and pro 
duced by the Oil Center Tool Company 

Only a company with O-C-T’s research in depth, its 
policy of staying abreast with oilfield needs, could 
improve on a good product—and that is exactly what 
was accomplished. The N-60 Threaded Adjustabk 
Choke and N-62 Flanged Adjustable Choke replace 
O-C-T's time-tested Tee Type “N” and “N-2” Tee. The 


reason for replacement a superior product 


Ihe N-60 and N-62 are recommended for working 
pressures from 1500 to 5000 p.s.i 

On both flanged and threaded units, graduated 
indicators show the size of orifice in 64ths of an inch 
Beans are quickly and easily changed. Proration test 
can be made with both chokes by backing off yoke nut: 
and inserting proper size positive beans. All O-C-T wing 
nut connections have metal to metal and “O” ring seal 

The durable, compact and easily operated N-60 and 
N-62 Adjustable Chokes are available everywhere in 
supply stores. If you want additional information, chech 
with an O-C-T representative. There is one near you 


O-C:T 


Oil CENTER TOOL CO. 


] ary MACH . mEmIC A 2PORA 


Address Export Inquiries for All Countries to 
P.O. Box 3091, Houston, Texas 





AERO CREWS NOW AT WORK 
THROUGHOUT THE WORLD 


... ready to accept new assignments anywhere 


Save for areas behind the Iron 
Curtain, Aero Service Corporation 
crews are conducting petroleum sur- 
veys in almost every corner of 


the globe. 


One technically dramatic example 
is the recently completed airborne 
magnetometer survey covering 
30,000 sq. mi. of northern and 
coastal areas of the Spanish Sahara. 
The airborne record was completed 
in one month and, later, Aero de- 
livered magnetic maps to the Span- 
ish Government. The maps showed 
basement depths and structures. 
Sixteen participating oil companies 
are using the maps to help deter- 
mine their application for explo- 
ration rights. 


This survey, over previously un- 
mapped, unphotographed terrain, 
could not have been completed, say 
Aero geophysicists, without the aid 
of RADAN® Doppler guidance — 
the newest navigational aid for air- 
borne exploration. 


Other air magnetic surveys for 
major oil companies are being con- 
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AREA LACKING PHOTO 
OR MAP COVERAGE 


— 
End pont error of a line segment 


will De less thon one port in one 


trousend of iengin and 0 2 


AREA COVERED degrees in ozimuth 


BY AERIAL PHOTOGRAPHY 


DOPPLER guides the survey over faceless 
terrain, without maps, photos, ground sta- 
tions. Survey plane is brought to starting 
point electronically. Pilot flies under guid- 
ance of Pilot's Direction Indicator, and the 
RADAN® computer automatically signals 
the end of the line. Doppler navigator guides 
the turn electronically. Offset is automatically 
recorded, computed and corrected. 
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FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 
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Aero’s DC-3 at advance base for 
40,000 mile Doppler-guided survey. 


ducted by Aero crews in Venezuela, 
Italy, Turkey and Australia, 
according to Aero’s technical 
staff. At home, Aero is engaged 
in a joint survey in the Appala- 
chian Basin. 


Still other Aero crews are sighting 
in on mineral targets in Korea and 
Thailand, using Piper Apaches for 
excellent, low-cost ‘“‘work horse’”’ 
coverage. In the Middle East, Aero’s 
available aircraft includes the B-17, 
which has photographed over one 
million square miles from altitudes 
of 30,000 ft. 


Aero is ready to accept new con- 
tracts anywhere. Find out how ‘“‘on 
location’’ teams can cut mobilization 
costs for your overseas project. 


The company’s complete services in- 
clude airborne magnetometer surveys, 
geophysical interpretation, aerial 
photography, photo interpretation, 
photo mosaics, relief models, and topo- 
graphic mapping. It employs 
RADAN®, Shoran, Lorac and Ray- 
dist plane positioning systems. 


AERO SERVICE 
CORPORATION 


Oldest Flying Corporation in the World 
Philadelphia 20, Pa. 


Running Tour 
With Men in the Industry 





> Richard E. Houser until! recently super- 
intendent of the reservoir engineering de- 
partment of the El Paso Natural Gas 
Company is now a partner of Brokaw, 
Dixon & McKee, consulting oil and gas 
engineers and geologists of New York 
and Houston. Houser is in charge of the 
Houston office. 


> Leonard Simmering, district produc- 
tion superintendent in Elkhart, Kansas, 
for Panhandle Eastern Pipe Line Com- 
pany, has joined British-American Oil 
Producing Company as production engi- 
neer in Sterling, Colorado. 


> T. H. Dwyer has been named chief 
mechanical engineer for Shell Oil Com- 
pany’s Pacific Coast area Exploration and 
Production. He re- 
places J E. Orrell, 
who has been trans- 
ferred to a similar 
assignment in the 
company's Midland, 
Texas, office. J. F 
Hunt, area reservoir 
engineer for Shell's 
New Orleans area, 
has been named to 
the same position on 
the Houston area 

T. H. Dwyer staff. 

E. J. McLain, land manager of the 
company’s New Orleans exploration and 
production area, has been named assist- 
ant to the vice president of the New 
Orleans area. E. C. Abell, area land 
agent, succeeds McLain. J. M. Roberts 
has been named land manager of the 
company’s Houston exploration and pro- 
duction area, succeeding S. A. Germany, 
who died July 9. 


> Kenneth Newton of Plymouth Oil 
Company has been promoted to regional 
supervisor at New Orleans, Louisiana, 
and transferred from regional geolcgist at 
Midland. Arch J. Lair, Jr., formerly 
geologist in Plymouth’s Midland regional 
office, was promoted to regional geologist 
to succeed Newton. 


> Don Jerome has been named execu- 
tive secretary of the new Arizona Oil and 
Gas Commission in Phoenix. He for- 
merly was exploration superintendent in 
Fort Worth, Texas, for Sinclair Oil and 
Gas Company. 


> William H. Ruehle, Dallas, Texas, has 
been selected for a Socony Mobil Incen- 
tive Fellowship un- 
der which his studies 
toward a doctorate 
degree will be spon- 
sored by the Mobil 
companies. He is a 
research geophysi- 
cist employed by 
Magnolia Petroleum 
Company at its field 
research laboratory 
in Dallas. 

Ruehle plans to 

W.H. Ruehle attend the Univer- 
sity of California at Los Angeles in Sep- 
tember for doctorate studies in geophy- 
sics. His fellowship award allows him up 
to three years to obtain the PhD degree; 
he will receive full pay while he holds the 
fellowship. 
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PROTECTIVE COATINGS « COAL CHEMICALS « PLASTICIZERS « 


, 


In the field... 


Bete mp be sel-me-Releda-hte) a4 


TARSET has been “getting the works!” 


AND HERE ARE JUST A FEW OF THE RESULTS: 


After more than 5 years service in the oil and gas 
industries, TARSET has proved its ability to with- 
stand the corrosive attack of sour crudes, petroleum 
and petroleum products. Service records on storage 
tanks, valves, pipe joints and other equipment 
subjected to severest corrosion, have established 
TARSET as a leading coating in these inda&stries. 


Over 400 barges and other small work craft . 
offshore drilling rigs, steel pilings, ballast and fuel 
tanks, have been protected for over 3 years, estab- 
lishing TARSET as a top corrosion fighter in the 
marine industry. 


Tough industrial corrosion problems such as con- 
taminated waste discharge lines, sludge and waste 
pits, pickling tanks and plating baths have been 
controlled with TarseEt for four years. 


TARSET applications to truck beds, ship decks and 
loading ramps have served as protective coatings 
as well as an excellent granule base for non- 
skid surfaces. 


* PITT CHEM “Tarset” Coal Tar-Epoxy Coatings 
* PITT CHEM “Tarmastic’® Coal Tar Coatings 
* PITT CHEM “Insul-Mastic” Gilsonite Coatings 
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ACTIVATED CARBON « COKE « CEMENT 


TARSET subjected to cold test at 30° below zero 
exhibited no shattering or loosening, even 
under impact. 

TARSET test panels in 10% solutions of hydro- 
chloric acids, sodium hydroxide and salt solutions 
show no attack after two and one-half years 
immersion. 

TARSET test panels in diesel fuel, high test gasoline 
and jet fuel indicate absolutely no attack in two 
and one-half years. 


Write today for more “Tarset" immersion data. 





Regional Offices: 
Glendale, Calif., Houston, 
Summit, lil., New York City 


* PIG IRON © FERROMANGANESE 


NFORMAT N ON 
SEE READER ERV 
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.--use ONLY 


HERCULES 


CONE-SHAPED PACKING 

y Me 
o- Duplex Polished Rod 
Stuffing Boxes 


——— 


for BEST 
SERVICE and 
LONGEST 
WEAR... 


ANOTHER 
IMPROVEMENT 


After months of exhaustive field tests, HER- 
CULES is now including a NEW, SOLID 
Split Bottom Cone Packing Ring in each set 
of HERCULES Cone Shaped Packing Rings 
at no extra charge. This new Split Bottom 
Cone Ring is solid, providing greater contact 
with the polished rod and a more substantial 
base for the upper Packing Rings, resulting 
in longer packing life. A complete set of 
HERCULES Cone-Shaped Packing Rings now 
consists of three Regular and one new Split 
Bottom Cone Ring tor greater life and superior 
performance. 


a type for EVERY requirement 

1. HERCULES SOFT SPLIT CONE PACKING RINGS 

2: HERCULES MARD SPLIT CONE PACKING RINGS 

3, HERCULES SPECIAL LUBRICATED SPLIT CONE PACKING RINGS 
4, HERCULES HEAVY DUTY SPLIT CONE PACKING RINGS 


You can't afford to take chances with either 
“bargain” or ‘off brand” packing. One fail- 
ure could be costly. The unique method of 
adjusting the Cone-Shaped Packing in HER- 
CULES Stuffing Boxes, as compared with 
methods employed in conventional types of 
boxes, eliminates the possibility of efficiently 
or economically using any other type packing 
in HERCULES Duplex Stuffing Boxes. 





ACCEPT NO SUBSTITUTES. Ask for and ac- 
cept only HERCULES ¢ one-shaped Packing Rings 
for use in all HERCULES Duplex Stuffing Boxes. 
Look for the HERCULES trade 

mark on the red and black carton. 


All HERCULES Products are Available at Your Supply Store 


Manufacturers of Oil Field Equipment 


TULSA, OKLAHOMA 
90 West Street, New York, N, Y. 


GENERAL OFFICES AND PLANT »* 


Export Representative Oil Field Equipment Co., Inc. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARI 








Running Tour 


> W. D. Tutten, formerly assistant division 
development geologist at Denver, Colo- 
rado, has been promoted to division de 
velopment geologist at Billings, replacing 
D. W. Buelow who transferred to Alaska 
to assume the newly created position of 
Anchorage division manager, of Phillips 
Petroleum Company 

C,. F. Darling has been promoted from 
pool development geologist to assistant 
division development geologist within the 
Billings division, succeeding F. M. Tunnell 
who was transferred to the geological en- 
gineering analysis section at the company’s 
Bartlesville, Oklahoma, headquarters 
T. L. Osborne is named superintendent of 
the production department’s Houston. 
rexas, district, located at Alvin, replacing 
R.L. Young who has resigned. G. C. Wat- 
son has been named superintendent of the 
production department's Corpus Christi. 
Texas, district, succeeding Osborne 





> L. J. Hays, Jr., is now executive vice 
president of The Secondary Recovery 
Engineering Corporation, a new firm for 
planning, designing. constructing and op 
erating secondary recovery projects, in 
dustrial water supplies and industrial 
waste disposal systems. 


L. J. Hays, Jr. R. M. Matson 
> Roger M. Matson, formerly vice presi 
dent, Alex M. McCoy Associates, Tulsa 
Oklahoma, has affiliated with The Vickers 
Petroleum Company, Inc.. and will head 


quarter in Denver 


> Loffand Brothers Company Tulsa 
Oklahoma. has announced a number of 
key appointments under a new organiza 
tional setup. William J. Weaver, secre- 
tary-treasurer, has been appointed man 
ager of administrative services 

Thomas W. Wheeler, formerly vice 
president of contracting. has been pro 
moted to executive vice president of 
Loffland Brothers domestic companies. In 
line with Wheeler's promotion, Loffland 
designated four districts in the U. S. to 
be changed to divisions headed by a gen 
eral division manager. The four new gen 
eral division managers are: Rex Parks, 
southern division; Henry O. Heckert. 
western division; J. Warren Perry, south 
western division: and William C. Walker, 
rocky mountain division 

Loffland Brothers Company of Canada 
will be operated by a general manager 
Marshall W. Cone and Paul L. Waid wil! 
be superintendent of operations 

Other promotions are R. L. Nicholas 
from contract representative to division 
contract manager for the rocky mountain 
area and L. A. Pyeatt from contract rep 
resentative to division contract manager 
in Fort Worth. Glenn F. Miller has been 
promoted to assistant division superin 
tendent of the southern division 


> Arthur J. Wessely has been elected 
vice president and director of exploration 
for Global Oils Inc 


> Lloyd Madsen is manager of Roch, 
Mountain Oil and Gas Association’s new 
western division in Salt Lake City 
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ORBIT FORGED STEEL 
_ SCREW END VALVES- 
"RECESSED , ki 
“BODY 


le "i - an Se 
A PRACTICAL LOW COST AND EFFICIENT WAY TO CONTROL 
VALVES A TRIPLE COMPLETION... USING ORBIT VALVES 


The compact design and full round opening feature of Orbit Forged Steel Production Valve 
makes the screw end type readily adaptable to dual, triple, and quadruple string surface control. By using ORBIT SCREW ENI 
VALVES with the recessed body to permit perfect tubing alignment, a tremendous savings can be realized over other types of 
valves for multiple completions. Orbit Forged Steel Valves are built for continuous heavy duty production service, they alway 
operate easy and shut off when called upon to do so. A pliable plastic packing with a shredded base of “Teflon'’*, that is easily 
extruded, is provided as a stem packing in all Orbit Forged Steel Valves. This packing can be adjusted if necessary while the valve 


iS in service and under pressure 
Orbit Forged Steel Valves (recessed body) are available through your favorite wellhead manufacturer for your prefabricated 
christmas trees in sizes 1”, 142”, 2” x 14%4”, 2%”, 3” and 4”, up to 4000-Ib test, 2000-ib WOG, and in sizes through 3” up to 6000-Ib 


test, 3000-Ib WOG 
Write for Catalog 58-B 
Registered trade-mark for duPont’s “FEP-Fluorocarbon Resin” 


ORBIT VALVE COMPANY 











Submergible 
PUMPS 


REDA GIVES YOU THESE 
COST SAVING FEATURES 
AND DOES THE JOB 
BETTER! 


@ Lower cost for 
instelletion, operation 
end meintenence. 


250 te 18,000 BPD 
cepecities 


Depths to 10,000 fr. 


Corrosion-resistant 
construction 


Long life — dependable 
service 


A complete line 
te meet pumping 
requirements 


ond 


INVESTMENT COST IS 
FAR LOWER WHEN YOU 
CHOOSE REDA FOR YOUR 
PUMPING NEEDS 











Write or call for more information. 
Reda engineers will be pleased to assist 
and help plan 
your operations. 


See vs at the Oi! Show 
Kensas Building 
Booths 50, 51. 54, 55 


REDA PUMP CO. 
BARTLESVILLE, OKLAHOMA 


Ss and pumps 
brine and water 
t tuel 


Manufacture 1 bmergible motor 


and 


Running Tour 


> Establishment by Continental Oil Com- 
pany of a Montana production district 
with Lewistown as headquarters and Ri 
ert E. Larson, formerly of Cody, Wyom- 
ing, as district superintendent, has been 
announced. The new district will super- 
vise production operations in northern 
and eastern Montana. In addition to 
Larson, Conoco production officials head- 
quartered in Lewistown will be Kent W. 
McDaniel, district engineer, and Harold 
L. Brus, district administrative coordina- 
tor. 


> Walter Kilgo, formerly assistant to the 
division petroleum engineer of Standard 
Oil Company of Texas, has resigned to 
become district production superintend- 
ent of the Vickers Petroleum Company 
of Wichita, Kansas, at Perryton, Texas. 
His territory will include Oklahoma, 
Texas, and New Mexico 





> Jerome J. Wright has opened consult- 
ing geological offices in Midland, Texas. 
He was formerly exploration superin- 
tendent and chief geologist for Coronet 
Oil Company 


> Allan J. Burnett has been promoted to 
production engineer for Sunray Mid-Con- 
tinent Oil Company in Oklahoma City. 
George C. Kite has been named produc- 
tion engineer for the company in Mid- 
land, Texas. Both men were formerly 
junior production engineers. 

> Clayton Glenn Price joined the produc- 
tion department of Petersen Exploration, 
Inc., Shreveport, Louisiana, where he will 
serve in the capacity of petroleum engi- 
neer. Price, a petroleum engineering grad- 
uate of Louisiana Polytechnic Institute 
comes to Petersen from Union Produc- 
ing Company where he has been employed 
in petroleum engineering work. 


> John L. Hoyt, Jr., has been named di- 
vision production superintendent for Pan 
American Corpora- 
tion’s North Texas- 
New Mexico Divi- 
sion. He replaces 
Earl V. Hewitt, who 
is retiring after 25 
years of service. 
James E. Fox, Jr., 
has been named di- 
vision drilling super- 
intendent. e re- 
places James L. 
ichols, whose re- 
J. L. Hoyt, Jr. tirement was an- 
nounced recently. A. J. Inderrieden has 
been named district engineer of the Lub- 
bock district of Pan American Petroleum 
Corporation. He replaces Gus Athanas 
who has been transferred to Canada. 


> Luis G. Morales, formerly chief geolo- 
gist for Petroleo Brasileiro, has been 
named to head the oil and gas exploration 
activities of Tennessee Gas Transmission 
Company subsidiary firms in two South 
American countries. He has established 
headquarters in Buenos Aires, Argentina. 
He will act as a consultant for company 
operations in other South American 
countries as needed. 


> W. A. Clough, formerly vice president 
and exploration manager of Anschutz 
Drilling Company, Inc., has joined An- 
derson-Prichard Oil Corporation as sen- 
ior geologist. 

> William R. Robbins, formerly senior 
petroleum engineer for Carter Oil Com- 
pany in Seminole, Oklahoma, has been 
transferred to Creole Petroleum Corpora- 
tion. He will be senior engineer in the 
Tia Juana district on Lake Maracaibo 
for Creole. 


BALANCE 


et JENSEN! 


It’s a simple one-man job to balance a well with a JENSEN 
Rotary Balanced JACK. Moreover, you're more likely to 
keep a well in balance the easy, accurate JENSEN way. 
Equipment above and below ground lasts longer and runs 
better on JENSEN-equipped wells. 


There are 13 sizes in these famous orange and gray JENSEN 
JACKS — money-savers for wells to 7,500 feet. 


JENSEN JACKS are built to make wells more profitable. 
For your information and your files, write NOW for the 


whole story. 


STOCKED BY YOUR LOCAL SUPPLY STORE 


Made by JENSEN BROS. MFG. CO., INC., P.O. Box 477-B, Coffeyville, Kenses 
Export Office: 250 Park Avenue, New York 17, N. Y., U. § .A. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERV 
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Southeastern Drilling 
Finalizes 
1000-Well Argentine Contract 


W. P. Clements, Jr., president of Southeastern Drilling 
Company of Argentina, S. A. has announced that the com- 
pany’s contract with YPF for the drilling of 1000 wells in 
the Comodoro Rivadavia area of southern Argentina has 
been completely finalized. The contract which was signed 
by YPF and Southeastern on April 29, 1959 has been rati- 
fied by both the president of Argentina and the Banco 
Industrial. The effective date of the contract is August 27, 
1959 and runs for a term of four years. The first shipment 
to Argentina will take place approximately November |. 

Clements also announces the appointment of Bruce 
Scrafford, geologist and oil operator of Houston, Texas, as 
managing director of the company’s operations in Argen- 
tina. Scrafford will be headquartered in Buenos Aires. In 
addition, Roy A. Bobo of Houston has been appointed as 
manager of the company’s drilling operations in Comodoro 
Rivadavia where he will be headquartered. Carrol Stacy, 
former manager of operations for Southeastern Asia Drill- 
ing Company Of India, S. A. in Calcutta for the past three 
years, will be assistant to Bobo 


Bruce Scrafford Roy Bobo 


Scrafiord has maintained offices in Houston as a petro- 
leum consultant and operator for the past three years. He 
had previously served as vice president and president of 
Highland Oil Company and general manager of the Herman 
& George R. Brown Oil And Gas Division from 1952 to 
1956. Before moving to Houston, he had been a consulting 
geologist in San Antonio and Corpus Christi from 1943 to 
1952. He assisted in the organization and management of 
the Seeligson Engineering Committee and LaGloria Engi 
neering Committee, advisory groups to the management of 
companies owning interests in these fields, two of the largest 
in South Texas. 

Bobo joined the Phillips Petroleum Company in 1936 and 
has served both in staff and line supervisory capacities in 
virtually all phases of producing operations. He was trans- 
ferred to the Houston office in 1944 as regional engineer 
and became assistant regional superintendent in 1947. He 
organized the Drilling Engineering Division in March 1952, 
which position he held until the present assignment with 
Southeastern. In this position he contributed substantially 
te drilling economies in the United States, Canada, and 
Venezuela 
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HOW MUCH 


PROFIT 
IS THERE 
IN THE 


OIL 
INDUSTRY? 


In 1958, profits 
dropped nearly 
$2,000,000,000 
because of 
corrosion, much 
of it due to 
corroded 

pipe lines! 
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SOUTHWESTERN PLASTIC PIPE COMPANY 
has pioneered in the manufacture of a full 
line of plastic pipe that plugs the profit rat- 
hole of corroded pipe replacement costs. 
SOUTHWESTERN has a field staff of skilled, 
experienced Application Engineers to as- 
sist you in selecting the correct pipe for 
your job. 


FOR RELIABLE, FIELD-PROVEN plastic pipe, ask for 
SOUTHWESTERN—today’s best buy for every pip- 
ing need: 


Water flooding 
Salt water 
disposal 
High paraffin 
and sour crude 
flow lines 
Tank battery 
hook-ups 
Lease fresh 
water lines 

6. Raw gas lines 


SOUTHWESTERN plastic piping costs you less, /asts 
years longer! It's pressure-rated, hard and tough 
with extremely high impact strength. 


WRITE, WIRE OR CALL FOR COMPLETE INFORMATION 


é> Southwestern 


at | OR od | od 0 OO 8 


Member of 


P.O. Box 117 * Mineral Wells, Texas 


nT 
mr, | 
ee | 
Nd ( 


Phone FA 65-3344 


the Ame an Petroleum ins te 


swr-tt 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERWCE CARI 





EXPLORATION ACTIVITIES 





CANADA 


Richfield Begins Surveying 
In British Colombia 

Richfield Oil Corporation has as- 
sembled surveying rights to more than 
200,000 acres in the Fraser Valley 
in southwestern British Colombia. It 
represents about half the valley. 

The company has started seismo- 
graphic work. The acreage takes in land 
from the Gulf of Georgia, 40 miles 
east of Abbotsford and from the U. S. 
border between 10 and 20 miles north 
of the Fraser River. Completion of 
acreage rights was announced after 
signing of an agreement with a group 
of independents and private individ- 
uals. The agreement marks the first 
time any major company has entered 
Fraser Valley. 


Group Begins South 
Sturgeon Lake Field Test 

A group comprised of Western 
Decalta Petroleum Ltd., Dome Petro- 
leum Ltd., Westburne Oil Development 
Ltd., and Sohio Petroleum Company, 
has announced the drilling of a D-3 
Devonian test in the South Sturgeon 
Lake field area. The new venture, De- 
calta Dome Stur. L.S. #3-3-69-22 in 
Lsd. 3, Section 3-T69-R22, west of the 


AUSTRALIA 


Sterling Oil Acquires 
Major Concession 

Sterling Oil of Oklahoma, Inc., has 
acquired a 12 million acre concession 
in Australia through the purchase of 
100 percent of the stock of Australia- 
American Oil Company, Pty., Ltd. 
Sterling now owns exploration rights 
on the 12 million acres on the Great 
Artesian Basin in the heart of Queens- 
land, the northeastern state cf Aus- 
tralia. The lands are adjacent to 
holdings of Santos Ltd. and Delbi 
Australian Petroleum Ltd., where a 
well is drilling to its target depth of 
14,000 ft. Numerous shows of oil and 
gas have been reported. Under the 
agreement with the sellers, Sterling 
will drill a test well to a depth of 
10,000 ft by 1961. 


TIMOR ISLAND 


Tradewinds-Sunset 
To Drill Timor Test 

Tradewinds Exploration, Inc., and 
Sunset International Petroleum Cor- 
poration of Los Angeles, have moved 
in equipment and begun drilling their 
first test well on the Portuguese Island 
of Timor, approximately 400 air miles 
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Sth meridian, is located on Drilling 
Reservation No. 523, purchased by the 
group in April 1959, for a cash bonus 
of $254,950. 

Interest in the well and lands are: 
Western Decalta, 40 percent; Dome, 25 
percent; Westburne, 10 percent; and 
Sohio, 25 percent. The drilling con- 
tract has been awarded to General 
Petroleum of Canada Ltd. 


Zapata Steps Up Southeast 
Alberta Gas Search 

Zapata Petroleum Corporation is 
starting an intensive exploration and 
development program on its spread of 
leases in the Hussar and Rosebud gas 
producing areas of Southeast Alberta. 
In addition to the leases already held 
in that region, Zapata plans to acquire 
considerable additional acreage in the 
near future. The gas is found in three 
separate pay zones above 5000 ft. 

In order to handle those operations, 
Zapata is opening a district exploration 
and production office at Calgary. Over 
the past several months, the company 
has been building up its cash reserves 
in anticipation of its Canadian ac- 
tivities. As of August 17, the company 
had approximately $3,000,000 of 
available cash for reinvesting in the 
acquisition and development of new 
natural gas and crude oil reserves. 


northwest of Darwin, Australia. The 
well will be drilled to a total depth of 
approximately 7500 ft on the Ossulari 
structure to test the Tertiary and Trias- 
sic formations. Drilling site is on the 
eastern end of the island. Two other 
locations are currently being deline- 
ated, and the second test will probably 
be located on the Viqueque Anticline 
about 7 miles northwest of the Os- 
sulari structure. A third test is planned 
on the Matai Anticline located on the 
western end of Portuguese Timor. 


LOUISIANA 


Four More Zones Found 
In Ouachita Discovery 

Four additional commercial gas 
producing zones have been given suc- 
cessful drillstem tests at Arkansas 
Louisiana Gas Company's S. Drew 
Kennedy No. 1 discovery well in OQua- 
chita Parish, 6 miles southwest of 
Monroe. Three of the new producing 
sands are in the Upper Hosston forma- 
tion between 6130 and 6650 ft, and the 
fourth in the Lower Hosston at 8500 ft. 

Drillstem tests showed production 
for the 4 sands at 2,500,000 cu ft per 
day, 100,000 cu ft per day, 900,000 cu 
ft per day, and 470,000 cu ft per day, 
all on “%-in. choke. 





TEXAS 


Shell Makes Condensate-Gas 
Discovery in Liberty County 

Shell Oil Company completed a 
condensate-gas discovery in the Rich 
Ranch area of Liberty County, three 
miles southwest of the nearest pro- 
duction in the Raywood field. The 
successful wildcat, Shell Daniel No. 1, 
was completed in the Yegua formation 
at the interval 11,085-11,127 ft. On 
test the well flowed at a daily rate of 
857 bbl of condensate and 2.9 million 
cu ft of gas through a 12/64-in. choke. 

Shell plans additional drilling to 
determine the extent of the accumu- 
lation. The company has under lease 
a block of about 6000 acres in the 
vicinity. 


Texas American Completes 
Kent County Discovery 

Texas American Oil Corporation of 
Midland, et al, No. | Girard Trust has 
been completed as a flowing discovery 
well in Kent County. On an official 24- 
hour flowing potential, the well made 
168.36 bbl of 32-deg oil on a 16/64-in. 
choke. Well was completed from the 
Strawn formation from perforations 
between 6574-80 ft and 6586-96 ft, 
after 5000 gal of acid. Gas-oil ratio 
was 570:1, flowing pressure was 200 
psi. Well flowed 27 bbl of oil per hr 
on a 24/64-in. choke in previous tests. 
Operators have skidded the rig and 
are drilling the No. 2 well on their 
720-acre leasehold. Texas American 
owns a 4 interest in the new well and 
acreage. 


Confirmation Try 
In Knox County 

Van Dyke and Mejlaender, Houston 
independent operators, have staked a 
semi-wildcat 3000 ft southwest of Great 
Lakes Carbon-Kewanee Oil Company's 
No. 1 Lee Smith which was a recently 
completed oiler 2'2 miles from near- 
est production in Knox County. The 
new test, in which the operators expect 
to encounter Burson sand production 
higher on the structure than the Smith 
well, is projected to 4950 ft. Van Dyke 
and Mejlaender have 240 acres in a 
checkerboarded lease farmed out from 
Russell Maguire of Dallas. 

The confirmation attempt, Van Dyke 
and Mejlaender’s No. 1 Gertrude How- 
ell, is in Section 59, H&TC RR Co. 
Survey, Block 13 in extreme south- 
western Knox County, 3 miles north- 
east of the 100 million-bbl Katz field 
and 2% miles north of nearest previous 
production in the North Julianna field 
of Haskell County. 


THE PETROLEUM ENGINEER, October, 1959 





it’s mAY, | 1) Ww” TIME with. ses Programmed Biydrocarbon Metector 


... the hottest thing in mud logging! 


Core Lab’s new P/H/D elimi- 
nates the two biggest problems here 
tofore present in making chromato- 
graphic separations of hydrocarbon 
components—(1) the length of time 
required to completely “spell out” 
the heavier hydrocarbons; (2) the 
low concentrations of heavier hydro- 
carbons encountered (and the flat- 
tening out of heavy hydrocarbon 
peaks). 


For example, P/H/D — utilizing 
an exclusive technique of back- 
flushing a single column after the 
desired hydrocarbon has been read 
— measures methane, ethane, and 
propane in 1-2-3 sequence (plus 
heaviers) in only three minutes! 
And, in the meantime, the column 
is automatically prepared for the 
next sample. 


Heavier hydrocarbons which are 
normally encountered in low con- 
centration can be grouped together 
The width of the composite heavier 
component peak is compressed by 
back-flushing, making the peak on 
the recorder chart higher and more 
apparent. Result—fewer ‘lost’ shows 


Here, at last, is an electronic system 
for detecting and selectively analyz- 
ing total gases in rapid-fire order 
And the beauty of itis P/H/D’s 
simple put-together — sturdy, com 
pact, dependable. 


The Core Lab sales engineer in your 
area is equipped with P/H/O 
photos and detailed information. 
Give him a call. You'll be glad 
you did. 


THE SMART WAY TO LOOK FOR OIL 








PATENTS APPLIED FOR 





CORE LABORATORIES, INC. 
DALLAS ? 


BOX »1eB°5 TEXAS SA ° ABLE ADDRESS CORELASB 




















ABILENE PAMPA AMARI\ mor 
MITA FA BARTLESYV ce w 
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Exploration 


AFRICA 


Syndicate Begins Search 
In Southwest Africa 
Trans-American Mining Corpora- 
tion, Ltd., has been granted an oil and 
gas concession covering 10,000 sq miles 
in the west-central area of Southwest 
Africa. It is the first such concession 
in that region. Trans-American, a 
Canadian mining development com- 
pany, will manage the operation on 
behalf of an American syndicate com- 
posed of Charles Payson, Julius 
Fleischmann, Richard Cowell, Winston 
Guest, and the Waterford Oil Com- 
pany. Chief geologist will be J. C. 





Christensen, former head of the ex- 
ploration and concessions group in the 
oil and mineral department of Getty 
Oil Enterprises. 

The Namid Desert basin, in which 
the concession is located, is the only 
unexplored one of the 5 great sedi- 
mentary basins that lie along Africa's 
west shore. Nearest oil discovery is 
1000 miles away in Portuguese Angola 
and consists of 3 large fields. 


USSR 


Pravda Announces First 
Oil and Gas in Siberia 
The Communist party newspaper 


Q0©CEGBOO 


OIL FIELD TYPE 


Heavy-Duty 


TAKE-OFF 
Has 40,000 Hour 
Main Bearings 


The Timken main bearings in this new ROCKFORD Oil Field type 
POWER TAKE-OFF are calculated on the basis of 40,000 hours 
Pe PEROMN-\-lelalile mi gelalela, 


LONG LIFE 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


Heavy Duty 
Over Center 


These ol Teldlilel Mele-MEe)MEsliils)(-ME ib 4-Mee lite, 


capacity to give good service for the life of the engine with 


which this take-off is used. Your equipment will benefit from 


the long-life factor of this ROCKORD extra Heavy-Duty POWER 


TAKE-OFF 


eh 
Cc > No Pilot Bearing 


Gives dimensions, capacity tables and complete == 


Mc. FOR THIS HANDY BULLETIN = 


specifications. Suggests typical applications, 
ROCKFORD Clutch Division BORG-WARNER 


1303 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, tI. 


Speed 
Reducers 


G800C0C68 
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Pravda has revealed that Soviet scien- 
tists have discovered the first oil and 
gas deposits in Siberia. The director 
of the Siberian Institute of Geology 
and Geophysics wrote that the deposits 
had been found in the west Siberian 
depression, the Hatang basin, and the 
Lena bend. He was quoted as saying 
the discovery heralded construction of 
new gas and oil producing centers in 
Siberia. 


CALIFORNIA 


Tidewater Stakes 12,000-ft 
Test in San Joaquin Valley 

Tidewater Oil Company is drilling 
a wildcat well to a depth of 12,000 ft 
in the dry bottom land of Buena Vista 
Lake, about 25 miles southeast of Taft. 
California. The company has leased 4 
sections of land for exploratory drilling 
in the lake from the Buena Vista As 
sociates. 

This newest drilling is part of an 
accelerated Tidewater exploration and 
development program in the San 
Joaquin Valley which in the first 6 
months of this year has added 7000 
bbl a day to the company’s Valley 
production 





MONTANA 


Ambassador to Try Northwest 
Extension of Richey Field 

A deep wildcat well 2 miles north- 
west of the Richey field in eastern 
Montana will be located in the north- 
west quarter of the southwest quarter 
of Section 11-T23N-R49E, McCone 
County. It is the Ambassador Oil Cor 
poration-Great Northern Drilling Com- 
pany No. | Pacific Railway Company 
The well is projected to 9400 ft to 
test the Charles and Mission Canyon 
limestones and the Silurian reef. Am- 
bassador owns undivided interest in 
3200 acres in the prospect block and 
has interest in 5 producing oil wells in 
the Richey field and in 5400 acres 
around these wells 





MISSISSIPPI 


12,500-Ft Test Begins 
In Smith County 

Rotary tools have been moved onto 
a wildcat location in Smith County 
The Ambassador Oil Corporation- 
Largo Drilling Company-Billups No. | 
Dukes is located in Section 18-T3N- 
R6E. The prospect is to test the Tusca- 
loosa and Hosston sands and is pro- 
jected to 12,500 ft. Location is on the 
Raleigh field trend, 2 miles east of 
Marshall Young’s No. | Kennedy 
Ambassador has 50 percent interest in 
the wildcat and in the drilling block 
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LIBYA 


Jersey Affiliate Tests 
Second Well at 15,000 BD 
Esso Standard (Libya) Inc., an 
affiliate of Standard Oil Company 
(New Jersey), has reported an interim 
test of its Zelten No. 2 well, yielding 
oil at an approximate rate of 15,000 
bbl of 39-deg API oil per day with no 
water from a depth of 5770 to 5915 
ft. After the test, the company con- 
tinued coring in the producing zone. 
Zelten No. 2 is in Esso Libya’s Con- 
cession Six in Cyrenaica Province. It 
is about 442 miles southwest of the 
company’s Zelten No. | discovery well 
which produced at the rate of 17,500 
bbl of 37-deg API oil per day in tests 
made in June. The two wells are about 
100 miles south of the Mediterranean 
Coast and 200 miles south of Benghazi. 


NEBRASKA 


Ambassador, British American 
Stake Two Joint Ventures 
Ambassador Oil Corporation and 
British American Oil Producing Com- 
pany have staked two joint ventures. 
The No. C-2 Willison Ranch is located 
in Section 28-TI7N-R52W, in 
Cheyenne County, 2 miles southwest 
of production in the Juelfs pool. The 
No. 20 Willson is located in Section 
24-T17N-R53W, Banner County ap- 
proximately one mile south of produc- 
tion in the Willson Ranch pool. Both 
locations are in the general area of the 
Willson Ranch field and are projected 
to 5600 ft to test “D” and “J” sands 


OKLAHOMA 


New Arbuckle Field 
In Comanche County 

Discovery of a new Arbuckle oil 
field on a 1440-acre drilling unit in the 
South Sterling area in Oklahoma's 
Comanche county, about 9 miles north- 
east of Lawton, was announced by 
Continental Oil Company, unit opera- 
tor. The unit is owned by Conoco, 81 
percent, Gulf Oil Corporation, 14 per- 
cent, Atlantic Refining, 5 percent. 

On a production test, the discovery 
well, the James W. Mansel No. 1, 
flowed at the daily rate of 203 bbl of 
36-deg gravity oil on a 36/64-in. choke 
at the interval of 8685 to 9190 ft in the 
Arbuckle lime formation. GOR was 
5850 to 1, and shut-in tubing pressure 
was 4000 psi. 

In addition to production from this 
section, there are production possibi- 
lities in the Upper Arbuckle at 8060 ft 
and in the Bromide formation at 7150 
fi. Conoco has a total of 3375 net 
acres surrounding the discovery well. 
Nearest Arbuckle lime production is 
located 65 miles east in the Southeast 








Coble Address. Ockite 


ro 


engineered cleaning program 


speeds up cleaning of 


power slips hooks 
catheads spiders 


with the new Oakite 


“HURRICLEAN.’ 
Steam-Detergent Gun 


On big, heavy drilling equipment like power 
units, elevators and pumps, Oakite ECP 
comes up with the perfect tool for fast 
cleaning—the new Oakite Hurriclean Steam- 
Detergent Gun, spiked with the proper 
Oakite cleaning solution. 

Try this gun on the dirtiest rig around. 
See how it reaches up, under, around and 
into the hard-to-get-at places with power- 
house impact, ripping off grease, sludge, mud 
and muck. So fast that just a few minutes 
with this gun is worth hours and hours of 
swabbing with brush and bucket. 

What's more, it’s the nicest gun you ever 
handled. Weighs only 6'4 lbs. Stays cool to 
the touch, with the steam confined to an 
inner insulated tube. Changes spray direc- 
tion when you twist the tube grip, so there's 
no dragging and kinking of hose. 


Oakite ECP is the Engineered Cleaning Program 
that brings you the advantages of modern mech 
anized, chemical cleaning. The Oakite Engineer 
furnishes on-the spot assistance backed by labo 
ratory research, specialized cleaning materials 
and time-saving methods. For more information 
write to Oakite Products. Inc., 48 Rector Street 
Vew York 6. N. ) 


1909-1959 


years’ leadership in industrial cleaning 


Hoover field 


Technica! Service Representatives in Principal Cities of U. S$. ond Coneda 
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Stekoll Opens Office 
For Venezuelan Drilling 

Stekoll Petroleum Corporation, 
Dallas, has opened a field office in El 
Tigre, Venezuela, to service the area 
in which Stekoll recently received a 
farmout from Varco, Atlantic Refining 
Company's Venezuelan subsidiary, and 
Pancoastal Oil Company. Through this 
agreement, the first of its kind in the 
history of the Venezuelan oil industry, 
Stekoll will drill eight outpost wells 
and rework four existing wells between 
El] Tigre and Pariaguan. 

O. B. Rylander will be field super- 
intendent, and T. W. Little, production 
superintendent, of the El Tigre oper- 
ation. L. W. Myers has been appointed 
technical manager of the company’s 
Venezuelan operation, working out of 
the company’s headquarters in Caracas. 

Rylander, who has been in Vene- 
zuela since 1938, was operations 
manager for Delta Drilling Company, 
and is a former drilling superintendent 
and Western Division Manager for So- 
cony-Mobil Oil Company in Venezuela 

Prior to his transfer to El Tigre, 
Little had served in the engineering 
department of Stekoll in Dallas. 

Myers was assistant chief petroleum 
engineer to the Iran Consortium for 
the past two years, and is a former 
chief reservoir engineer for Socony in 


New York. He has been with Socony 
and Creole Oil Company in Venezuela. 
Stekoll Petroleum Corporation is a 
35-year old independent oil producer 
which operates in Texas, New Mexico, 
Kansas, Colorado, Utah, and North 
Dakota, Canada and Venezuela 


Kermac Assembles Rigs 
For Argentina 

Drilling equipment and housing 
units are being prepared by Kerr- 
McGee Oil Industries, Inc., for ship- 
ment to Argentina, where Kerr-McGee 
has been awarded a contract for the 
drilling of 500 wells. The contract was 
awarded by YPF and was activated by 
presidential decree. The wells will be 
drilled in the Comodoro Rivadavia re- 
gion of Southern Argentina and will 
average about 5000 ft in depth. 

Administration of the new drilling 
program will be handled by Kerr-Mc- 
Gee’s manager of Argentina opera- 
tions, Grier Zimmerman. The company 
is now Operating five rigs in Argentina 
under contract to L. R. Development 
Company, Ltd., which has a contract 
with YPF for development drilling in 
Mendoza in Western Argentina. 

Commencement of drilling on the 
YPF contract is scheduled within three 
months, and completion of the con- 
tract is expected in about four years. 


Rotary Rigs Operating in Oil Fields of United States and Canada 


As reported to American Association of Oilwell Drilling Contractors by Hughes Tool Company 


Aug. 10 Aug. 17 Aug. 24 Aug. 3! 


Alabama 10 y yu 
Arkansas 14 12 14 
Arizona 1 1 2 
California—Land 90 82 90 
California—Offshore 3 2 2 
California, Total 93 8 
Colorado 5 
Florida—Land 
Florida—Offshore 
Florida, Total 


> 
- 


~ 
cenrao--o 


: 
4 
1 
1 
2 
3 
6 
2 


’ 137 128 139 
: a Lan 115 109 110 
South Louisiana 
Offshore Am oif 
Louisiana, Total 33 345 
Marviand 
Michigan 
Mississippi 
Missouri 
Montana 
Nebraska 


Aug. 10 Aug. 17 Aug. 24 Aug. 3) 
Nevada 1 1 
New Mexico 111 119 
New York 1 1 
North Dakota 27 24 
Ohio 4 4 
Oklahoma 230 «220 
Oregon 0 0 
Pennsylvania 10 10 
South Dakota 5 7 
Tennessee 0 
S. Tex. & Gulf ¢ 
Inland Waters 8 
206 
Ss ex. &G 
Offshore yam 2 2 
North & East. texas we 156 179 184 
West PeaisePl chgast58 268 250 235 
exas 149 134 141 124 
as, Total 772 782 791 748 
5 7 34 33 
Washington 2 2 2 2 
West Virginia 10 10 x « 
Wvyoming 76 73 76 73 
Total U. S 2160 2146 2140 2107 
Western Canada 158 155 163 1%6 
Eastern Canada 0 0 0 








T T 
Jan. Feb. Mar. Apr. May 


0 
Grand Total 2318 2301 2303 2243 
| I LE Se a Se 


June July Aug. Sept. Oct. Nov. Dec 


a TOTAL 1958 ACTIVITY sume TOTAL 1959 ACTIVITY 
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Helmerich & Payne 
Expands in Venezuela 

Helmerich & Payne, Inc., Tulsa, has 
announced the acquisition by its Vene 
zuelan subsidiary of International 
Drilling Company, Inc., C.A., a com- 
pany which operates four shallow drill- 
ing and workover rigs in Eastern Vene- 
zuela. The transaction consisted of an 
exchange of stock between the com- 
panies in a tax-free merger. The equip- 
ment acquired included the four port- 
able workover rigs, an office and yard 
in Anaco, automotive and truck equip- 
ment, communication facilities, and 
other associated assets. Helmerich & 
Payne operates eight drilling rigs in the 
oil regions of Eastern and Central 
Venezuela in addition to the workover 
equipment. 


World’s Largest Drill 
Collar — 40,000 Lb 

The world’s largest drill collar is 
shown suspended in the derrick during 
its first test at Marble Mountain, 25 
miles west of Sundre, Canada. Manu- 
factured by The National Supply Com- 





pany for General Petroleums Drilling 
Company, Ltd., the collar is 1642 -in. 
in diameter and weighs almost 40,000 
lb. The collar consists of a main sec- 
tion 36 ft long, with a finished weight 
of 26,360 Ib, and two subs, each 10 ft 
long. The collar was used in drilling a 
600-ft surface hole, 17/2 in. in diam- 
eter, which had a deviation of only 
% of a degree at its final depth 





How do some of the country’s 
leading drilling contractors feel 
about the present status of their in- 
dustry? 

Don’t miss the special report 

beginning on page B-37 in this 

issue. 
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Do you know which engine mounting is best? 





The Difference in Engine Mounting, Crosswise 
or Lengthwise, Can Save Thousands 


Here are the facts to show why a Winchmobile 
with a cross mounted engine is superior! 


Let’s compare power efficiency ... 
Because a Wilson Winchmobile with 
cross mounted engine will deliver 
90% of the power available at the 
converter output shaft to the winch 
drum, as compared to only about 
75% in the usual length mounted 
engine arrangement. 

With the usual “length mounted” 
engine arrangement there is 5% 
loss in the planetary gear section 
of the Fluid Transmission, then 
another 5% in the gear drive from 
the upper to the lower shaft; then 
5% in the bevel gear drive, another 
5% in the drive to the sand line 
drum shaft and finally another 5% 
in the drive to the hoisting drum. 
This is a total of 25% at least, 
probably more. 

In the Wilson there are only two 
chain drives, one from the converter 
to the countershaft, and another 
from countershaft to the hoisting 
drum, with a loss of not over 10%. 

If 150 Horsepower was available 
at the converter output shaft, on a 
Wilson 135 H. P. would be delivered 
to the drum, but on the competitive 
unit only 112% H. P. The Wilson 
would then be 20% faster than the 
oe i 1.20 ) 
112.5 
with the same engine power! 

Why two speed drum drive! The 
Wilson Winchmobile has both a high 
and a low speed friction clutch drum 
drive, while most competitive units 
do not, and this will take up the 
empty blocks faster, and have less 
wear on the drum drive. 


competitive unit, ( 


Here’s a real trouble saver... 
The drive to the winch does not go 
through the bevel gear box, and the 
failure of these gears does not affect 
winch operation. There is less chance 


Super “38” Model 
Winchmobile 
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of trouble with these gears because 
they are only used when driving on 
the road, and on the rotary drive. 
And if they should fail, the unit can 
be pulled in to a repair shop by a 
truck or tractor, after the winch job 
has been completed. 

The best transmission . . . Wilson 
uses a standard four speed and re- 
verse Brown-Lipe 8041 Transmission, 
which seldom gives any trouble and 
on which parts and service are avail- 
able almost everywhere. 

How many universal shafts? In the 
Wilson design only one universal 
shaft is used, whereas it is usual to 
have three universal shafts, two of 
which are in the winch drive system! 
There are none in the Winch drive 
on the Wilson! And these shafts 
require considerable maintenance. 

There are some limitations on the 
type engines there are, of course, 
limitations on the engines that can 
be used if mounted crossways. The 
GM 6-71 Twin (12107) with Con- 
verter is over 9 ft. long. But either 
the 6-71 Single (6082), the 110, or 
12V-71, either with or without turbo 
supercharger can be used. The 
Cummins NHRBIS is within 8 feet. 
The Waukesha WAKBU is about 4” 
over 8’ long, with converter, but in 
some places this is not objectionable. 
Smaller engines are available in a 
wide variety of makes and sizes. To 
mention only a few, there is the 
Waukesha 145-GZBU and 140, the 
International 501 and SOE V-549, 
also the ROIline SOE 540 and 844. 

Less moving parts... by far: 
When a Wilson Winchmobile is in 
operation, servicing a well, there are 
some forty (40) less moving parts 
in action than with the usual compe- 
titive makes. Not only does this 
permit Wilson to deliver more horse- 
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power to the drum, but greatly 
increases the life of the machine, 
with less opportunity for field 
breakdowns. 

Big weight saving because of the 
elimination of so many parts, Wilson 
is able to reduce the weight several 


Top view of winch assembly showing 
drive arrangement. 

thousand pounds under the compe- 
tition. But Wilson has gone farther 
than this to eliminate excess weight. 
The truss-type frame and the alu- 
minum clutch holding plates also 
reduce weight. All well servicing 
contractors are fighting weight re- 
strictions. Wilson gives you a several 
thousand pound advantage. 

And what about cost? After all, we 
are only talking about money! Since 
so many parts and so much weight 
have been eliminated, naturally a 
Wilson Winchmobile costs much less 
to buy, and much less to operate. A 
high trade-in may equal the dollar 
difference of what you pay originally 
for your winchmobile. But nothing 
can pay for hauling around several 
thousand extra pounds of dead 
weight, and operating a whole covey 
of extra moving parts, with the re 
sultant fuel costs. 

We almost forgot . . . a good rea- 
son the other folks don’t build them 
with mounted 
something to do with the U. S. 
Patent Office. They take a dim view 
of such proceedings. 

Right now, we are behind on orders 
for Winchmobiles, but we are book- 
ing orders for future delivery. See one 
of our dealers or salesmen now. 
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/ “WILSON MANUFACTURING CO., INC. 
— 


WICHITA FALLS, TEXAS 


The Home of Red iron 
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Drilling 
Sunoco Barge No. 3 
Now Complete 

Another drilling barge for Sun Oil 
Company has been completed. The new 
barge, Sunoco No. 3, is similar to a 
previous barge built for Sun in 1950; 
however the new barge incorporates 
the latest advances in drilling equip- 
ment. 

It is a slotted hull drilling barge 
measuring 200 ft long by 54 ft wide, 
and has a hull depth of 14 ft 6-in. The 
barge is outfitted with a diesel electric 
powered rig 

A 23 ft high derrick substructure 
supports a 143 ft mast capable of 
racking 16,200 ft of 41-in. drill pipe 

Three 875 hp diesel engines provide 
the power for drilling. Each engine 
drives two 502 KW d-c generators. 
Each mud pump is driven by two 625 
hp d-c motors, as well as the draw- 
works. The rotary table is indepen- 
dently driven by a 625 hp d-c motor, 
as well as the mud mixing pump. 

A complete alarm system and a 
closed circuit television system, be- 
tween the engine room and drill floor, 
permits the driller to view the engine 
reom at all times and be alerted to any 
possible trouble in that area. 

Two 1500 sack bulk mud storage 
bins were provided, as well as an elec- 
tric driven mud conveyor and ample 


EHS-1520 


EH-1816 with Type C€ 
Measure Meter 


FOR FURTHER INFORMATION ON 
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storage space for sack chemicals, etc. 
Two 600 bbl active mud tanks com- 
plete with mud mixers were built into 
the superstructure. Two 900 bbl re- 
serve mud tanks with mud mixers are 
located under the pipe racks. A de 
sander and degasser were installed to 
service the drilling mud. 

A complete air conditioned living 
quarter with modern galley serves the 
crew. The barge was constructed by 
Avondale Marine Ways, Inc. 


Mohole Project 
Shaping Up 

Scientists meeting in Washington 
have predicted that “man will pene- 
trate the interior of the earth within 
four years."’ A committee of the 
National Academy of Sciences, the 
group met for further discussion of the 
Mohole project, a pjan to drill a hole 
through the earth’s crust (see The 
Petroleum Engimeer, August, 1959, 
p. 24). 

The body of scientists is looking for 
$15 million to put into what it figures 
will be the deepest hole man has ever 
tried to dig — and it says it will wel- 
come any assist from private industry. 
General Motors has made an unso- 
licited offer to loan about $1 million 
of diesel-electric generating equipment 


for powering the rig. Other private 
industries will probably be invited to 
contribute funds, equipment, and tech- 
nical help to the project. 

The scientists envision reaching the 
Moho in two phases. First, they plan 
to drill several test holes in the ocean 
floar, testing equipment and methods. 
These holes would go down no more 
than 18,000 ft below sea level. This 
phase will cost about $2.5 million 
Then, after designing a new drilling 
ship, they will dig for the Moho. 


Supply Vessel for 
Gulf of Paria 

Terminales Maracaibo, C.A., Mara- 
caibo, has taken delivery of a unique 
supply vessel from Todd Shipyards 
Corporation, Houston, Texas. Known 
as the “PAMELA”, the vessel will op- 
erate in the offshore fields of Vene- 
zuela’s Gulf of Paria. Her main cargo 
will be approximately 335 tons of 
barium sulfate carried in 8 vertical 
storage tanks located forward of the 
engine room. The barium sulfate is 
transported to offshore drilling rigs in 
dry form. It is then pumped onto the 
drilling platform by air pressure, mixed 
with water in the preparation of drill- 
ing fluid. 


Drillers and Producers 
Choose . 


Mathey Measuring Line Reels for bottom 
hole pressures, temperature surveys, 
calipering, paraffin cutting, sampling 

and many other wire line jobs. Mathey 
Reels are made to meet your requirements 
of line speed, pull, capacity and type 

of power. Mathey's years of experience 
guarantee you heavy duty construction, 
precision machining, oversize bearings 
and forged steel drum flanges. Specialty 
reels can be engineered and manufactured. 
Call or write for further information. 


SOLD THROUGH YOUR FAVORITE SUPPLY STORE 


212 So. Frankfort 


MACHINE WORKS, INC. 


Tulsa, Okla. * Box 1159 * Gibson 7-3311 
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WESTERN ENGINEERING MAKES 
THE DIFFERENCE ! 





Check the 


advantages 


you enjoy 


with a 


personal 


Subscription to 


The Petroleum 
(Bingimeer 


a 


A 


0 YOU 


GET EACH ISSUE 
DIRECT —no waiting your 
turn to read a copy shared with 
others. Each issue is handy 
when you need it, where you 
need it 


YOU CAN CLIP AND FILE 
ARTICLES — four out of five 
subscribers do. THE PETRO 
LEUM ENGINEER is the 
engineering operating man’s 
prime reference for up-to-date 
information 


YOU NEVER MISS AN ISSUE 

efficient mailing service keeps 
issues coming to you promptly 
when you change your address 


personal subscription costs less 


than a penny a day 


Mail envelope 


inserted in 


this magazine 


to begin your 


subscription to 


THE PETROLEUM 


ENGINEER... 


edited expressly 


Actual case history... 


OPERATOR 





DRILLS 


170% MORE FOOTAGE, 
INCREASES BIT LIFE 
67! WITH SEECO-MUL 


That's what a division drilling engi- 
neer for a major in West Texas reported 
after completing a 9,700’ well with a 
Seeco-Mul emulsion. Oil-and-water 
emulsion drilling fluids are being used 
extensively by the division, and detailed 
records were maintained on both field 
and exploratory wells drilled with 
company rigs. 

Not only did they get the benefit of 
the extreme-pressure properties in Seeco- 
Mul, which extended bit life, but also 
attributed to the Seeco-Mul system were 
“a more nearly gauge hole, fewer round 
trips, less wear on the rig and equip- 
ment, more rig time in actual drilling, 
and less wear on pumps, liners, and drill 
string.” Here’s what Seeco-Mul did: 


« increased bit life 67°%. 

* increased footage per bit 170% 
« increased penetration rate 66% 
* saved $9,000 in one interval. 


On another test, this one a slim-hole, 
“the average rate increased 45°% and the 
footage-per-bit increased 86% in a single 
800’ interval. Ten fewer bits were used, 
and 122 less rig hours, for an estimated 
savings of $7,500.” 

And here’s what the company said 
about $2,540 spent for a product spe- 
cifically sold for bit lubrication: “No 
increase in bit bearing life or penetration 
rate was achieved....On the basis of 
the test results (higher drilling costs 
with no improvement in bit life), fur- 
ther use was discontinued until more 


favorable results could be anticipated 
to justify the added expense.” 
Seeco-Mul, often run in so-called soap 
drilling fluids to lower the surface 
tension, is a chemical emulsifier with 
superior wetting abilities. In addition, 
Seeco-Mul is an efficient E-P agent. It 
deposits an extremely tough lubricating 
film that will withstand high pressure 
and successfully reduce metal-to-metal 
contact of the bearing surfaces in the bit 
Seeco-Mul is making hole faster and 
saving money for operators from the 
Gulf Coast to the Permian Basin. If you 
would like to report similar savings in 
rig time—increased bit life — more 
footage per bit— save rig hours — ask 
your local mud dealer about Seeco-Mul, 
or write to us for technical literaturc 
and a lab sample. We'll be glad to give 
you full particulars without obligation 


DRILLING PERFORMANCE IN 6/e"' HOLE 
Well No. | H-4 D-2 





( Seeco-Mu 
Type Mud 4 cme 
low solids 
Interval | 
Footage 
Bits 
Rotary Hours 
Rotary and Trnp # 
Weight 
RPM 
Feet Per Hour 
Feet Per Bit 
Hours Per Bit 
Penetrat Rate Increase 
Footage Per Bit Increase 
Cost Per Foot* 
Mud Cost (including mud-up) 








*Total rig time $45 per hou 
bits $124.3 interval foc 


Make a good mud better...use 


DRILLING MUD 


Seeco-Mul =" 


fh 


e 


— 
In « 
“P54 cae 


Manufactured by the Chemical Division of The Crossett Company, Crossett, Arkansas 


Seeco-Mul is the dried flake form of a compound of the sodium salts of abietic, 
linoleic, and oleic acids, together with quantities of wood tannins and lignins. 


for you 
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RIEA(D No. 2-S 
Spiral Reamer 
Y_’’ to 2”’ Capacity... Self-Feeding for Least Effort 


For Smooth, Easy Reaming it has to be 


No. 2 
Y’’ to 2”’ 
Capacity 


No. 3 
y%’’ to or 
Capacity 


“LonGrip” 


Reamers 

: No Thinned or Flared Walls 
Take your choicé-Spiral or ““LonGrip’’—you can’t 
beat these FRIG@Q0—> Reamers. For hand ream- 
ing, you probably) prefer the effortless self- 
feeding Spiral; for power use, the ““LonGrip” 
five-fluted rea . Heat-treated cutting edges 
offer extra-long Bervice ... will not dig in and 
thin or flare Walls. All RIG@A( Ratchet 
Reamers come equipped with handle. 


Your Supply House has them. 
For smoother, faster reaming, 
order yours today. 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE 





CARD 


Books to Read 





> Applied Petroleum Reservoir Engineering, by B.C. Craft and 
Murray F. Hawkins, Jr. Published by Prentice-Hall, Inc., Engle 
wood Clifis, New Jersey. Pages, 448. Price, $12 

Covering the entire field of reservoir engineering, this well 
illustrated book includes many worked-out examples, extensive 
sets of problems with answers, and incorporates AIME symbols 
throughout. The book takes the field engineering approach to 
such subjects as gas reservoirs, gas-condensate reservoirs, under 
saturated oil reservoirs, oil reservoirs under simultaneous dis- 
solved gas drive, gas cap drive, and water drive, water influx, 
fluid flow in reservoirs, and the displacement of oil and gas 
Most of the material can be understood and applied without 
a knowledge of calculus 


> American Standard Illustrations for Publications and Projec- 
tion, Y15.1-1959, Published by The American Society of 
Mechanical Engineers, 29 West 39th Street, New York 18, New 
York. Pages, 16. Price, $2 

A new guide to help authors prepare clear and legible illustra 
tions for technical papers and articles has been approved by 
the American Standards Association. The 16-page illustrated 
pamphlet describes a standard method for preparing graphs, 
line drawings, and tabular illustrations for technical publica- 
tions and slide projection. Additional standards providing 
detailed information on other specific types of illustrations are 
under preparation. 


> Man and Raw Materials, by Elmer Walter Pehrson. Published 
by American Society for Testing Materials, 1916 Race Street 
Philadelphia 3, Pennsylvania. Price $1.25. 


Mr. Pehrson touches on the major political, economic, and 
technological factors affecting raw material availability; the 
geopolitical implications of raw material resources and produc 
tion; and the problems confronting industrial nations in their 
access to raw material resources in the backward areas of the 
world. He discusses national and international raw material 
policies and the industrial and military power inherent in the 
resources and potential raw material strength of the Sino-Soviet 
block as well as the contrast of the resource limitations on indus 
trial growth in the United States and the USSR 














Moving 
to a New Address? 


If you are moving or expect possibly to 
move any time soon, save the coupon 
below for your convenient change of 
address. It will prevent your copy of The 
Petroleum Engineer from being lost or 
misdirected. 


TO: The Petroleum Engineer 

P.O. Box 1589 e Dallas 21, Texas 
CHANGE MY ADDRESS, beginning with 
the _issue 


FROM: 
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New Derrick String-A-Lite 

Oil derrick String-a-lite by the Electri- 
cal Products Division of Joy has been 
completely redesigned. Various stocked 
assemblies are offered in combination to 
form vapor-proof lighting sets tailored to 
fit rigs using any popular mast or derrick. 
Completely new all-Neoprene latching 
connectors are combined with new com- 
pact floodlights, molded Neoprene hand- 
lamps, and completely adjustable mount- 
ing clamps. Uses special heat treated glass 
that is not affected by abrupt temperature 
change or chilled water spray, even after 
extended periods of operation. Joy Man- 
ufacturing Company 

Circle number (1) on reply card. 


Tubing Head and 
Stuffing Box for Slim Holes 


The increasing use of 2%-in. tubing 
for casing and 1%-in. or 1%-in. tubing 
as the oil string, for greater economy, 
has brought about development of a new 
line of slim hole production equipment. 

Upper part of the slim hole well hook- 
up is a Hercules tee type duplex stuffing 
box for 1%4-in. or 1%-in. tubing sizes 
This combination tee and stuffing box has 
a female thread and screws directly onto 
the tubing, eliminating one threaded con- 
nection and resulting in a considerably 
shorter hook-up 

Lower part of the slim hole hook-up 
is a Hercules type HF tubing head. This 
tubing head has a one piece, pressure-cast 
body with 2-in. side outlets. Hinged slips 
and other safety features are standard as 
in all other Hercules tubing heads 
Hercules Tool Company. 

Circle number (2) on reply card. 
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Gas Lift for Multiple Zones 


New models of retrievable gas lift 
valves have been added to Macco’s line 
of wireline retrievable equipment. Pic- 
tured is the CM1-FS-CK fluid operated 
gas lift valve which is actuated by a pre- 
determined hydrostatic fluid head in the 
tubing. This particular model retrievable 
valve was designed primarily for lifting 
multiple completions utilizing the tubing 
casing annulus for a common reservoir 
of supply gas. 

Because of its sensitivity to tubing 
pressures and its relative independence 
of casing or supply gas pressure, the fluid 
operated valve makes possible efficient 
“common reservoir” multiple zone 


lift where 2 or more strings of fluid 


Teflon Sleeves on Multi-Port 
Stainless Plug Valve 


A new line of 4 and 5-port Tufline 
stainless steel plug valves, suited for a 
wide range of services, incorporates Teflon 
sleeves which require no lubrication. They 
are available in the 150-lb class from 42 
through 2-in. sizes, with both flanged and 
screwed ends 

They are of compact and rugged de- 
sign, have internal ribbed construction 
to lock the sleeve in position while at the 
same time allowing for sleeve expansion 
and contraction without leakage, fully 
enclosed metal construction, no exposed 
Teflon, and 4-bolted covers. Absence of 
lubrication prevents stream contami- 
nation 

Designed to handle materials from light 
gases and solvents to heavy slurries and 
corrosive liquids, service temperature 
range is from 150 F to 400 F and 
pressures from high vacuum to 275 psi 
(depending on temperature). 

The new valves come with bodies and 


plugs of 316 stainless and Alloy 20, and 
carbon steel bodies with 304 stainless 
plugs. They can also be ordered in alumi- 
num, bronze, Hastelloys, monel, nickel, 
and 304 stainless. All valves meet MSS 
SP42 specifications; flanges and wall thick- 
nesses meet or exceed ASA standards 
Continental Manufacturing Company 
Circle number (4) on reply card 
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operated valves receive their gas supply 
from the annulus. Since tubing pressure 
controls the opening of both or all strings 
of valves, “valve interference” is entirely 
eliminated and each formation in the 
multiple zone completion automatically 
controls gas inlet into its tubing string 
independently of the other zones 

Model CMI-FS-CK fluid operated 
valves, CM1-BK casing pressure operated 
valves, and CM1I-DK dummy valves are 
designed to be installed in “K” series 
mandrels. Model CM2-FS-RC fluid oper 
ated valves, Model CM2-RC casing pres 
sure operated valves, and CM2-RD 
dummy valves are designed to be installed 
in “MM” series mandrels. Macco Oil Tool 
Company, Inc 

Circle number (3) on reply card 


Glycol Pump Operates on 
Little Gas 


Texsteam Series 8000 glycol pump is 
powered by rich glycol and a minimum 
amount of high-pressure gas from the ab 
sorber of the glycol dehydration unit on 
which it is installed. After driving the 
pump, rich glycol and gas pass into the 
reboiler. The only fuel consumed in 
powering the pump is the very small 
amount of entrained gas 

Reciprocating action pumps glycol on 
each stroke, and at the same time draws 
lean glycol from a storage tank through 
the suction bushing. Fluid in the chamber 
1S prevented from returning to the storage 
tank by means of a check valve. Rich 
and lean glycol are completely isolated 
so that there is no possibility of inter 
mixing to interfere with the efficiency of 
the dehydrator on which the pump is 
installed. Teflon seals are used 

Capacity ranges from a minimum of 6 
gal per hr at 6 strokes per minute to 
maximum of 60 gal per hr at 60 strokes 
per minute. Maximum working pressure 
is 1500 psi and displacement is 1/60th 
gal per stroke. Pump speed, which regu 
lates capacity, is adjusted by a singlk 
valve. Texsteam Corporation 

Circle number (5) on reply card 
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THIS... 


B and W Scratchers and Central- 
izers — For a Good Cement Job — can 
now be mounted on casing with the 
new Band W Friction-Lock Clamp. . . 
at lower cost than welding and with 
no damage to casing. 


The B and W Fric- 
tion-Lock Clamp is: 


SAFEST .. . no dam- 
age to casing from 
smooth inner sur- 
face. 


SIMPLEST . . . thrust 
resistance (up to 
19,000 Ibs.) depends 


only upon friction. 


FASTEST ... 100 can 
be installed as fast 
as 20 ordinary hold- 
ing devices. 


LOWEST COST... 
5" 40¢ (see 
“Terms and Provi- 
sions of Sale’) — less 
than welding. 








Good Field Service. Trained and experienced B 
and W Field servicemen — working in close co- 
operation with your engineering and field crews — 
will assist in developing and carrying ovt a well 
planned program for a good cement job. 


Well Completion Specialists 
WEST COAST 
19706 S. Normandie Ave 
lee lits-laall:) 
1-2463 


140 


GULF COAST 
Box 5266 

Houston 12 

Phone WA 3-6603 


Torrance 


Phone FAculty 


Texas 
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Wire Line Formation Tester Tied In With Gamma-Collar Log 


A double check on depth accuracy is 
provided by tieing in Schlumberger’s cas- 
ing collar locator on wire line formation 
tester with its gamma ray-collar log. The 
SP curve can also be correlated for for- 
mation purposes. The collar points indi- 
cated on the gamma ray-casing collar 
log which is run after pipe has been set, 
can be compared precisely on the casing 
collar locator run with the wire line 
formation tester for positive depth con 
trol in casing. 

This expanded application of the wire 
line tester, according to Schlumberger, 


has met with good success in the Gulf 
Coast and is now being offered in Canada 
In addition to accuracy, it is claimed that 
the new combination makes it possible 
to test multiple zones without plugging 
lower zones; squeeze through test holes; 
single perforation prevents mud damage 
to entire sand; positive indicator of final 
production; no problem in holding a 
packer seal; economic tests of marginal 
zones. Schlumberger Well Surveying 
Corporation. 
Circle number (6) on reply card 


Self-Propelled Service and Workover Units 


The Cardwell KM250 and KM210 
Travelrigs are new self-propelled well 
servicing and workover units engineered 
for drive-in operation with high maneuv- 
erability. Clutches are outboard-mounted 
for easy accessibility and rugged, over- 
size brake flanges assure safe, easy load 
handling. Smooth torque converter drive 
cushions shock loads and provides an in- 
finite number of hoisting speeds. Chain 
drives are completely enclosed and oil 
flood lubricated for longer chain life and 
increased safety. A wide selection of 
heavy-duty oil field power units to power 
both hoist and carrier are adaptable. 

The Cardwell KM250 is designed for 
servicing and workover in the 12,000 to 
15,000-ft range with 2%-in. tubing. 
Double drum hoist and special carrier are 
powered by an oil field power unit in 


NFORMATION ON 
SEE READER SERV 


combination with an Allison Converter 
and 3-speed Torqmatic transmission. 

Applicable masts include Cardwell’s 
free-standing 90-ft and 96-ft telescoping 
siructural masts, with respective hook load 
capacities of 170,000 Ib and 180,000 Ib 

The KM210 is available for servicing 
in the 7000 to 12,000-ft range with 2'%-in 
tubing. Except for certain hoist specifi 
cations, it is identical to its “big brother,” 
the KM250. The single or double drum 
hoist has large brakes. When adapted to 
Cardwell’s free-standing 80-ft telescoping 
structural mast, the KM210 has a roading 
length of 49 ft, 2 in. (well within the 
50-ft legal limit). It is also adaptable to 
Cardwell’s 90-ft and 96-ft telescoping 
structural masts. Cardwell Manufactur 
ing Company. 

Circle number (7) on reply card 
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Oil Well Pumping Control 


A new oil well pumping control for 
762 or 880-v applications has been intro- 
duced by Square D. Device is available 
in 2 sizes up to 75-hp applications 
Weatherproof enclosure has a sealed com- 
partment housing all elements except the 
overload relays. The overloads are in a 
ventilated portion of the enclosure in- 
suring maximum motor protection at 
ambient temperature. 

The standard device includes a fusible 
isolating switch, a 3-phase motor starter 
with 3 overload relays, a lightning ar- 
restor, a program time clock, a time- 
delay restart timer, a start button, and 
a hand-off-automatic selector switch. All 
control circuits operate at 110-v through 
a control transformer. The circuit pro- 
vides undervoltage protection on one 
phase as standard, with 3-phase under- 
voltage protection available upon order 
Square D Company 

Circle number (8) on reply card 
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New Coupling for Grooved 
End Cement-Lined Pipe 


A new “Y-insert coupling” makes pos 
sible the use of cement-lined grooved end 
pipe, either standard weight or light wall 
It is available in sizes through 8-in 

The new coupling, Style 77Y, solves 
the problem of protecting bare ends of 
the pipe from corrosive salt water and 
eliminates the cavity between pipe ends 
by means of the Y-Insert Gasket 

In the new coupling, a compression 
seal is achieved between the insert gasket 
leg and the pipe ends. Corrosion resistant 
monel pins in the gasket act as pipe s:ops 
Victaulic Company of America 

Circle number (9) on reply card 


Rig and Pump 
Drive Groups 


New light-weight rig and pump drive 
groups intended for use with engines 
supplying up to 300 hp, are announced 
by National Supply. The 2 and 3-drive 
groups are “scaled-down duplicates” of 
National's large “B” and “BT” series of 
drive groups. These groups are character 
ized by sectionalized construction, a 
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master clutch with inertia type brake, and 
roll-out type clutch pump drive. 

Features of the light-weight drive 
groups include 12-in. high beam frames, 
18-in. Airflex engine clutches, 1%-in. 
quadruple compound drive chains, 5-ft 
10-in. frame centers, and 22-ft long 
frames. They can be furnished optionally 
without master clutch and inertia brake 
The 1%-in. quadruple engine compound 
chain on 28-tooth sprockets will handle 
rig shaft speeds up to 1500 rpm. The 
2-section drive groups have a 24-in. single 
pump clutch and 15-D groove sheave, and 
3-section drives have a 28-in. single clutch 
and 20-D groove sheave. V-belt sheaves 
may be replaced by pump drive sprockets 
The National Supply Company. 

Circle number (10) on reply card 


For The ““MR. CAP” 


They Chose a 


New Equipment 





Soft-Formation Tri-Cone Bit 

The KWC, a new tri-cone bit design 
for drilling in softer formations such as 
gypsum, red bed and limestone is an 
nounced by Oil Tool Manufacturing 
Company. Teeth of the bit are fewer, 
more widely spaced, and deeper cut for 
maximum penetration. Cones have I 
shaped heel teeth for longer gage wear 
The KWC is designed to carry drilling 
weights ranging from 2000 to 4000 Ib 
per in. of bit diameter and rotary speeds 
of 75 to 125 rpm. The KWC is available 
in sizes from 2 15/16-in. through 7%-in 
with full or jet-hole water or air courses 
as required. Oil Tool Manufacturing 
Company, Inc. 

Circle number (11) on reply card 
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Thompson. . . Perfect for Offshore Work! 


On offshore rigs the reclamation of mud is vitally important and the 
separation of shale and abrasives from drilling muds means a more 
effective, time and money saving drilling job. Barnwell Offshore, Inc. 
chose Thompson for their new offshore rig, the MR. CAP, because 
it was field proven, will give them clean mud and make tools last 
longer, with a minimum of re-tooling and restoration of mud solution. 


A Thompson Seporotor is your surest bet onshore 


offshore . 


for shallow, medium and deep wells. The 


dependable Sample Machine works simultaneously 


with the separator, giving a foot-by-foot mud analysis 


with specimens. Write for Folder 


THOMPSON TOOL CO. 


IOWA PARK, TEXAS 


. SOLD ONLY THROUGH SUPPLY STORES 


FOR FURTHER INFORMATION ON B-149 
ADVERTISED PRODUCTS. SEE READER SERV 








CREASE 
PRODUCTION 


CLEAN OUT 
CHOKING SAND 
Excessive sand and sedi- 
ment holds back your oil. 
For fast, easy cleanout with 
fewer round trips and less 
downtime, use world famous 
Miller Sand Pumps. 


Write for descriptive price list. 
SAND PUMP SIZES IN STOCK 


0.0.—2), 3, 3%, 4%, 5, 5%, 7 
in. Lengths, 20, 25, 30 ft. 


Composite Catalog Page 3400 


Miller Sand Pump Co. 


General Offices, Box 4516 
Oklahoma City 9, Okla. 


EXPORT OFFICES 
30 Rockefeller Plaza 
NEW YORK 20, N. Y. 











DEPENDABLE 


QUALITY 


WELDED 
LEASE 
STORAGE 
TANKS 


M&V TANK COMPANY 


Wichita Falls, Texas 


TANKS - TREATERS 
SEPARATORS 


Steel Fabrication 
for the Oil Industry 


New Equipment 


Replaceable Blade String 
Tools Changed At Rig 


Kinzbach Series 
165 replaceable 
blade string tools 
converts for use as 
up-hole guides, as 
casing mills or ream- 
ers or as bit stabil- 
izers with the simple 
changing of blades 
right on the rig. 
Elastic steel pins in- 
serted into contoured 
longitudinal grooves 
on each side of the 
blades and in the 
body secure the 
blades in place. In 
this method (patent 
pending) there is 
nothing to come 
loose in the hole to 
cause expensive fish- 
ing jobs. 

Tool uses soft steel 
blades as a guide 
tool (Model 166), 
hard surfaced blades 
as a Stabilizer 
(Model 167) or 
tungsten carbide 
faced blades as 
reamer or mill 
(Model 168). Kinz- 
hach Tool Company, 


Inc. 
Circle number (12) on reply card. 





Casing Vise-Lok Is 
Completely Forged 

A new positioning limit clamp for well 
casings is on the market. Called the Hal- 
liburton Vise-Lok, the device allows 
wellhead clamping without welding. It 
is completely forged for extra strength 
and is fully machined to close tolerances 
The product is marketed by Halliburton 
and is manufactured by the Cleveland 
Forge Works. The clamp is split so it 
can be attached to the casing at the well 
as the casing is run in. Basic purpose of 
this new clamp is to position wall cleaners, 
casing centralizers and cement baskets 
The unit is manufactured of parts that 
must stand up to 20,000-lb loads, yet be 
within close radial tolerances. Cleveland 
Forge Works, H. K. Porter Company, Inc 

Circle number (13) on reply card. 








SECONDARY RECOVERY 


Since 1922 


oveum ENCin 
<* te 
«* %, 


CABLE & STEPHENS 


», 
* 
Smita pars. © 


RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estmotes, Design, Installation 
FIELD SUPERVISION 
Phone 723-2167 
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Slurry-Type Gate Valve 
Minimizes Clogging 

A new type of gate valve that greatly 
minimizes slurry material clogging the 
interior of a valve body has been de- 
veloped by Everlasting Valve. Important 
features of the valve are the unique 
shape of the interior of the valve, and 
the sloping sides of the valve disc which 
causes the slurry material to be recircu- 
lated in the body chamber when the valve 
is being opened or closed. There are no 
internal stops within the body of the 
valve which could interfere with the free 
flow of material. Valve currently is offered 
in a 4-in. size with iron body, lever- 
operated. Everlasting Valve Company. 

Circle number (14) on reply card 


New Check Valve 


New check valve for fill line or kill 
line is designed to reduce abrasion dras- 
tically. Straight-through flow minimizes 
turbulence, giving abrasive fluids little 
chance to damage the valve seat. Accord- 
ing to the maker, models still being 
field-tested have evidenced no discernible 
wear after 9 months of normal use. Unit 
combines a simple, proven float valve 
with an API 1500 Series, 10,000-ib-test 
flange. The maker states that quick re- 
pairs can be made in the field by slipping 
an inexpensive replacement valve into the 
flange body. Texas Flange, Inc 

Circle number (15) on reply card 


Pneumatic Mud Transports 
for Bulk Delivery 

Equipped with Halliburton pneumatic 
bulk material handling systems is a new 
line of truck transports and semi-trailers 
for over-the-road hauling and well site 
pneumatic delivery of bulk muds. The 
system completely empties the pressure 
vessel and minimizes contamination; de- 
livery rate is 25 or more sacks per minute; 
there are no moving parts; and the 
unit provides flexibility in discharging 
material to any height storage with sim- 
plified hose discharge. Finely divided dry 
materials can be handled in addition to 
many pelletized materials. Halliburton Oil 
Well Cementing Company. 

Circle number (16) on reply card. 
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Whats ! Behind The Casing... 


©  isitOlLor WATER? 


i Your Answer... 


paac’s NEW 


SPECTRAL LOG 






For a long time you have heard Spectrometry talked 
Ce about. Now, PGAC gives it to you! 

PGAC’s development of the new Spectral Log instruments 
EA a with high sensitivity to Chlorine effect, now permits deter- 
mination of the presence or absence of Chlorine. Determination 
of the absence of Chlorine is indicative of the presence of oil 


in possible producing horizons. 


With the cooperation of a major oil company, a series of field 





tests of PGAC’s new Spectral Log recently demonstrated that 





when proper borehole conditions prevailed, the production of 
oil or salt water confirmed the indica- 


tions forecast by the Spectral Log. 


Write now for your copy of detailed 


report on the Spectral Log field tests. 








Pan Geo Atlas Corp 


7730 Scott Street, Houston 21, Texas—Phone REpublic 4-1651 [LC¥EMETRON / 


0, 








Drilling-Producing 
Literature 


Acid Treatment Guide 


Dowell’s “Acid Guide,” similar in 
scope to its recently released “Frac 
Guide” describes an engineered approach 
to acid treatments of wells. Procedures 
and data needed are given, and it pro- 
vides a means of balancing the kind and 
volume of acid against injection rates to 
obtain optimum penetration. The “Acid 
Guide” is based on a series of curves de- 
rived from thousands of acid treatments 
Acid index number is first determined 
Other factors evaluated include type drill- 
ing fluid, bore hole damage and type of 
reservoir fluid. Formation breakdown 
pressure, depth to pay, number and 
thickness of producing zones and com 
pletion method also must be considered 
Dowell. 


Circle number (17) on reply card 


Actionator Motor for 
Slip Stem Valves 


Honeywell's new Model B Actionator 
motor, with integral strain release and 
yoke assembly, operates a wide range of 
slip stem valves. It is described in an 8 
page illustrated folder. Minneapolis 
Honeywell Regulator Company. 


Circle number (18) on reply card 


When yu THINK 


of mechanical well 
logging... you 


“Gas Drive’’ Described 


The Rockwell “Gas Drive,” a com 
pletely self-contained air or gas-powered 
mstrument drive and timing unit, is de- 
scribed in a new 4-page bulletin. Ac 
cording to the bulletin, the gas drive will 
operate indefinitely and without attention 
It is particularly applicable for remote lo- 
cation installations, such as off-shore oil 
wells and gas gathering systems, where it 
is not always possible to manually wind a 
standard Chart Drive. Descriptions of the 
applications and operation are supple- 
mented by photographs and schematic 
drawings. Rockwell Manufacturing Com 
pany, Meter and Valve Division 

Circle number (19) on reply card 


New Gasketing Material 
Now Available 


New class of gasket materials consist 
ing of “Armalon” TFE-fluorocarbon felts 
that have been impregnated with “Teflon 
IFE-fluorocarbon resin is described 
Properties, potential uses, case histories 
and availability, together with a table of 
physical properties, are included. FE. / 
du Pont de Nemours & Company, Fabrics 
Division 

Circle number (20) on reply card 


Seamless Drill Pipe 

An 8-page brochure on seamless drili 
pipe has been issued providing pertinent 
information on the complete range of 
weights, sizes, and grades. Included are 
charts showing physical properties, di- 
mensional, torsional, collapse and ten- 
sional, and illustrations of upset drill 
pipe for attachment of welded and 
threaded tool joints. The Youngstown 
Sheet and Tube Company. 

Circle number (21) on reply card 


Details on Orifice Flanges 


Bulletin 422, just issued, provides de- 
tailed information of threaded, slip-on 
and welding neck orifice flanges. Specifi 
cations of welding neck orifice flanges are 
given for both raised face and ring joint 
models. Orifice flanges are produced in 
250, 300, 600, 900 and 1500 Ib pressure 
ratings. American Meter Company. 


Circle number (22) on reply card 


Flexible Coupling Bulletin 


A revised bulletin on roller chain flex 
ible couplings, Bulletin 597, has been 
published outlining the advantages of a 
flexible coupling including: Simple, all- 
steel construction that claims long life 
and maximum service; accommodation 
of angular and parallel misalignments 
with minimum backlash; and easy instal 
lation or removal. Bulletin also carries 
information on how to properly select 
flexible couplings and illustrates installa 
tion and maintenance procedures. Chain 
Belt Company 


Circle number ( 
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Now you can get rid of 
all your BS ‘at a profit! 


naturally think of the 


GEOLOGRAPH 


RECORDER 


This is our ‘‘Fifth-of-a-Century” of 
the oil industry. 

GEOLOGRAPH recorders give you the 
most complete record available while the well is drilling 
GEOLOGRAPH service is just as superior as the famous 
GEOLOGRAPH recorder! In all ways, it always pays to 
log as you drill with the GEQOLOGRAPH recorder. 


GEOLOGRAPH recorders combine exclusive, unique “Trip 
Action” and “Magna-Sensor” features. 


superior service to 


For information, contact your local GEOLOGRAPH office. 


GEOLOGRAPH ~ 


OIL FIELD SERVICES 
P.O. Box 1276 * Oklahoma City 1, Okla 


FOR FURTHER INFORMATION ON 





NEW Wichita-Smith Tank Agitator makes 
pipeline oil out of your tank bottoms and 


saves you money! 


This new tank agitator blends *basic sediment 
and chemicals quickly and thoroughly . . . settles 
water and results in up grading oil. The Wichita 
Propeller Unit is easily welded into position in 
lower half of manhole plate. One Wichita 
Power Unit can service any number of tanks. 


Often eliminates high priced heaters and 


ADVERTISED PRODUCTS, SEE READER SERVICE 


treaters. Contact your local supply store or. . . 


Write today for details! 


> WICHITA ENGINEERING CO. 


3300 Arthur Street 


Wichita Falls, Texas 


THE PETROLEUM ENGINEER, October, 1959 





REFINING 
Ling din eer 


New POWELL Bronze Union Bonnet Gate Valves 


for 125 and 150 pounds WSP 


Powell’s new BRONZE Union Bonnet Gate Valves have many superior features — some of which are outlined 
here. For complete details, write us for new illustrated circular. Or check with your nearest Powell 
Valve distributor. Always look to Powell first for all your valve needs. 


a _——- Handwheel Nut—securely holds malleable iron, non 


- a a heating handwheel to the stem. 
LU 


Engineering and Maintenance Roundup 


| 


Identification Plate—gives Figure Number and kind of 
valve. 


Protruding Packing Giand—a Powell feature—com 
presses the packing, offers additional guidance to 
the stem, and prevents packing nut from becoming 
loose and rotating with stem. 








Heavy Hexagonal Packing Nut—for holding gland and 
adjusting packing. 











Deep Stuffing Box—holds more than ample amount of 
high-grade steam packing. 


Long Bonnet—cast of high tensile bronze for long 
service. 





Stem—is high tensile bronze, extra heavy, of large 
diameter, with long Acme threaded section 


Repack-Under-Pressure Seat and Collar—permit valve t 
be repacked under pressure when fully open 








Octagonal Ring Nut—is deep threaded and tightly 
holds body-bonnet connection. Affords additional 





‘ 





wrenching positions. 
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Body—a high tensile bronze casting, scientifically 


\ 
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designed to provide full flow area through the valve 











Wedges—Interchangeable Solid or Double Wedges 
are available in rising stem valves. They are held 
to stem by a “T”’ slot, and are accurately guided t 
valve seats by means of integral cast lugs that 








travel in female guideways in the valve body 
Entirely clearing the waterway, full unobstructed 
flow through is assured. 





Ample Space—between seats and end of pipe thread 
prevents injury to seats when screwing pipe int 
the body. 





Sectional —Union Bonnet Rising Stem Gate Valve 
POWELL Fig. 2700 (125 pounds), Fig. 2714 (150 pounds) 


THE WM. POWELL company «+ Dependable Valves Since 1846 + Cincinnati 22, Ohio 





Produces 
high octane gasolines, 
high purity aromatics 


No longer need low octane gasolines be a serious 
problem in refinery economics, thanks to the re 
markably versatile refinery tool— UOP Platforming 


Inexpensive to install, easy to operate, reliable 
and safe, Platforming serves an important dual 
purpose: Using a platinum-containing catalyst 
which can operate for long periods without serious 
deactivation,— hence, expensive regeneration 
equipment is unnecessary —this practical process 
provides truly continuous production of superior 
quality motor fuel from straight run naphthas 


Equally important, it enables the refiner to pro 

duce in commercial quantities excellent base stocks 
for aviation gasoline and Platformate for aromatic 
extraction such as benzene, toluene and xylenes, now 


in such growing demand for detergents, nylon, 
plastics, high explosives and many other products, 


As shown in the accompanying flow diagram, the 
Platformer is a compact unit consisting of a reactor 
section, stabilizer section, and (optional) feed 
preparation section. It can handle the full boiling 
range gasolines without prefractionation, or 
naphtha cuts separated from them, and efficiently 
processes any naphtha from crude distillation, nat- 
ural gasoline plants or cracking units 


Platforming is but one of many UOP refining 
and petrochemical processes for improving refinery 
efficiency and producing more salable products 
Available to refiners everywhere, these processes 
are illustrated and described in an informative new 
booklet. Write for your copy today. Address 


UNIVERSAL OIL PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S.A. 


® More Than Forty Years Of Leadership In Petroleum Refining Technology 
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BaW LECTROSONIC 


A new name for carbon steel heat exchanger tubing 


Dependability proved by 


five years’ extensive field service. Sound — uniform — 


and priced for dollar-saving economy 



































Now, B&W brings you a new concept in heat exchanger 
tubing—B&W LECTROSONIC. Produced under the 
most exacting quality control methods in the industry, 
LECTROSONIC tubing fits right, and rolls in easily 
because it’s dimensionally accurate, and uniform. 

Continuous ultrasonic inspection—plus destructive and 
hydrostatic testing, visual inspection, and magnetic par- 


ticle inspection, are five ways used to check the weld 
of B&W LECTROSONIC Tubing for your assurance of 
dependability. 

B&W LECTROSONIC Tubing was developed to meet 


Chemical Show * Booth 1002 
Coliseum * New York 
November 30-December 4 


the needs of the petrochemical industry for an electric 
resistance welded carbon steel tube that is easily work- 
able, strong, and less costly than seamless tubing which 
it is designed to replace. 

Produced in all standard sizes. Available now through 
distributors or direct from B&W. 

Write for B&W Bulletin TB-431 for full information, 
or call your nearest B&W District Sales Office. The 
Babcock & Wilcox Company, Tubular Products Division, 
Beaver Falls, Pennsylvania. 


THE BABCOCK & WILOOX COMPANY 





TA-9034-WPS5S 


TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon. alloy and stainless steels and special metals 
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The time at which a flame occurs in the combustion chamber is recorded by Ethyl- 
developed instrumentation. This equipment is used to study surface ignition 


Ethyl Research studies nature 
and control of surface ignition 


| pone NOISE and other problems 


stemming from surface ignition 
have been obstacles to the development 
of more efficient engines. 


In the search for ways to solve the 
surface-ignition problem, Ethyl Re- 
search has pioneered in the develop- 
ment of instruments and techniques 
used to study the factors causing sur- 


face ignition and to search for ways of 


combatting the difficulty. 

Several phosphorus additives which 
control surface ignition have resulted 
from Ethyl’s work in this field, 

What is Surface Ignition? 
It is ignition of the fuel-air charge by 
any source other than the normal 


C-4 


spark; in most cases, by glowing com- 
bustion-chamber deposits, It may occur 
before the spark plug ignites the charge 
(preignition) or after normal ignition 
(postignition), And it may produce a 
single flame or many flames, 


“Rumble” —The Latest Problem 
A more recent problem arising from 
surface ignition in the modern high 
compression engine is “rumble” —a low 
frequency noise produced when surface 
ignition causes very rapid rates of pres- 
sure rise and high peak pressures in an 
engine’s cylinders, 

Cars with high compression engines 
that contain deposits from light-duty 
operation are subject to “rumble” dur- 


INFORMATION 
SEE READER SERV 


ing full-throttleaccelerations, Thenoise, 
generally heard at speeds above 2,000 
rpm, can be very objectionable to the 
motorist, 


Factors Affecting Surface Ignition 
The presence of surface ignition in an 
engine reflects a combination of fac- 
tors, Engine design, particularly com- 
pression ratio, has an important effect 
on this abnormal combustion. Operat- 
ing conditions also influence surface 
ignition. The type of deposits that cause 
difficulty are likely to build up most rap- 
idly during city driving. The character 
of the deposits is perhaps the most im- 
portant factor. 


Ethyl Research has shown that de- 
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posits causing surface ignition are af- 
fected by composition of fuels and lu- 
bricants. Volatile oils, such as the multi- 
graded ones, generally produce fewer 
deposits, and thus less surface ignition, 
than do oils containing heavy ends, 


In fuels, the worst offenders are high- 
boiling hydrocarbons, particularly 
heavy aromatics. Heavy aromatics not 
only produce more deposits, but these 
deposits are of a type more prone to 
ignite the fuel-air charge. 

During the past few years, the refin- 
ing trend has been toward more severe 
catalytic reforming and the use of deeper 
cuts of reformate for blending high- 
octane motor fuels, These practices in- 


crease the percentage of aromatic hy- 
drocarbons, thereby accentuating the 
surface ignition problem, 


Additives to Control 
Surface Ignition 


It has been known for several years 
that phosphorus additives are highly 
effective in reducing the tendencies of 
combustion-chamber deposits to ignite 
the fuel-air mixture. 


Extensive research has verified the 
effectiveness of phosphorus in reduc- 


ing both the frequency and severity of 


surface ignition. Phosphorus is also 
effective in controlling surface ignition 


where deposits have accumulated be- 





SURFACEAGNITION RATE, WO/HOUR 
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How Ethyl Research 


SURFACE-IGNITION CONTROL BY PHOSPHORUS 
AFTER DEPOSIT BUILD-UP 


100 


RELATIVE SURFACE-IGNITION RATE, PER CENT 


> S 


-+-0.2T PHOSPHORUS -~ 


175 200 


fore the use of the additive. 

Ethyl Research has shown that dif- 
ferent phosphorus compounds display 
varying degrees of effectiveness. Know- 
how in additive research has been ap- 
plied to the screening of phosphorus 
additives for practical commercial use. 


These screening tests include stability, 
solubility, inductibility, ability to com- 
bat spark-plug fouling, and possible 
adverse effects on engine wear, engine 
cleanliness, and valve life. 

Phosphorus additives are widely used 
today. The need for them will grow as 
the percentage of high-compression 
cars increases and if the aromatic con- 


tent of gasoline increases, 


VARIATION IN EFFECTIVENESS OF PHOSPHORUS COMPOUNDS 


IN COMBATTING SURFACE IGNITION 


02 a3 o4 


PHOSPHORUS CONCENTRATION, THEORIES 


can help you 


ETHYL RESEARCH Studies of surface ignition and its control are avail- 
able to you through your Ethyl Representative. He will be glad to supply ETHYL 


eTw¥L 
CORPORATION 


ETHYL CORPORATION 
New York 17, N.Y. 


you with copies of our several publications on this subject, and to show 


the Ethy! film on “Rumble” to your technical people. 


Ethyl now has three phosphorus additives that can protect your cus- 
tomers against surface-ignition problems. Two of these compounds are 
free of patent complications, 


*h he *ial advantage ¢ I : selected for your 
Each has its own special advantage and should be selected f¢ ou Sthy! Corporation of Canede 


Limited, Toronto 
Ethy! USA (Export) New York 17, N.Y. 


particular motor fuel requirements, These additives are backed by tech- 
nical service, and extensive evaluation data on their performance are 


available from your Ethyl Automotive Engineer, 


RESEARCH LABORATORIES Ferndale 20, Detroit, Michigan - San Bernardino, Californie 
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OVERALL DESIGN- DRAFTING % COMPLETE 


FIG. |. Piping design vs overall design — percent complete. 


A production-minded 


organization shows how to... 


FIG. 2. Vessel design vs overall design — percent complete. 


Schedule 


Engineering 
Work Load 


The ultimate aim of any engineering-design-drafting endeavor is the production of working 


drawings, specifications and bills of material required to build a plant 


W. E. Dalton 


Project Engineer 
Foster Wheeler Corporation 
Houston, Texas 


ALL THE VARIOUS PHASES 
INVOLVED in the engineering, de- 
sign-drafting, procurement and con- 
struction of a process plant are closely 
related and their proper integration is 
extremely important in meeting the 
scheduled “onstream” date of a unit 
It is readily apparent that construction 
cannot proceed without materials and 
materials cannot be procured unless 
engineering and design-drafting groups 
have maintained their proper position 
in the overall job schedule. 

Proper scheduling of all phases of 
a complete project is a challenging, 
interesting, and very important func- 
tion; however, for the purposes of this 
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discussion, we will confine our com- 
ments to the integration of the various 
phases or groups involved in the de- 
sign-drafting operation of the project 

Ihe ultimate aim of any engineer- 
ing-design-drafting endeavor is the pro- 
duction of working drawings, specifi- 
cations, and bills of materials from 
which an operating unit may be con- 
structed. Engineering design work may 
represent only 5 to 7 percent of the 
total cost of the project but its effect 
on the final completion date is very 
pronounced, If design-drafting is late, 
materials and drawings will arrive in 
the field late, thereby causing loss of 
time and money to both owner and 
contractor 


Functional Groups 
Design of a process plant by a pro- 
duction-minded engineering group is 


divided into several “work” categories: 


A. Process engineering, develop- 
ment of equipment sizes and 
specifications to meet the de- 
sired plant production 


Basic design steps 
1. Piping 
Structural 
Vessels 
Electricals 
5. Instrumentation 
Material listing, and procure 
ment steps 


Assume that the basic process de- 
sign, flow sheet preparation, and 
equipment engineering has progressed 
to a point where design-drafting work 
(and model construction) may eco- 
nomically begin. It would be ideal in 
process plant design if the start of de- 
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REINFORCED CONCRETE & UNDERGROUND % COMPLETE 


FIG. 3. Concrete and underground work vs overall design — percent 


complete. 


sign-drafting work could be delayed 
until all basic process design was com- 
plete, flow sheets were finalized, and all 
equipment purchased and final certified 
vendors’ drawings received. However, 
this situation rarely, if ever, exists. 
Until a unit is onstream, the owner can- 
not start realizing profits and the con- 
tractor cannot receive his final pay- 
ments. So then, the design organization 
must find a happy medium where the 
overall schedule can be maintained 
with the most economic utilization of 
manpower. 


Job Variables 

Number of men assigned to a job 
at any given time and the duration of 
their assignment depends upon: 

1. The size and type of project, 

2. The overall schedule, 

3. The quantity and quality of avail- 

able basic information. 

Design-drafting work usually starts 
soon after the assignment of a design 
coordinator and piping layout person- 
nel (and/or model builders). Informa- 
tion available at this point normally 
consists of reasonably firm flow sheets 
and specifications, a preliminary plot 
plan (completion of models of equip- 
ment but not located), and preliminary 
vendors’ drawings. The plot plan has 
been prepared by, or under the direc- 
tion of, the project engineer. A review 
of the plot plan by piping layout per- 
sonnel and design coordinator is usually 
desirable. This review is primarily to 
firm-up the plot plan and model, in 
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accordance with latest available vendor 
information. In addition, major piping 
superimposed on the plot plan wiil 
point up stress problems and may show 
functional or economic justification for 
minor shifting or relocation of equip- 
ment. 

With the plot plan dimensioned and 
firm and a plot-plan type layout made 
of major piping runs, additional man- 
power may be assigned to the job. 

There are optimum points at which 
the various groups or designers and 
draftsmen may economically begin 
their work 


Piping 

Design production studies show that 
the piping group controls and/or af- 
fects the activities of all other design- 
drafting groups. Responsibility of this 
group includes: 

1. Preparation of dimensional plan 
drawings of pipe along with re- 
quired sections, elevations, and / 
or isometric drawings of indi- 
vidual lines, all in accordance 
with applicable national and local 
codes and specifications. Simul- 
taneously the arrangement of 
piping in the model will be 
established. 

Take-off, requisitioning, and 
control of all piping materials 

Stress check of all hot and ex- 
cessively cold lines to ensure 
sufficient flexibility in layout. 

Commenting upon drawings 
prepared by other sections and 


FIG. 4. Structural steel vs overall design — percent complete. 


by various outside suppliers. 

A. Providing the vessel group 
with desired location or 
orientation of vessel nozzles. 
Advising the structural group 
of desired locations and areas 
of access platforms 
Spotting locations of drain 
hubs and underground lines 
Locating nozzles and connec- 
tions, where a choice is avail- 
able, on suppliers’ 
drawings 

The piping design group in conjunc- 
tion with model builders are the first 
personnel to begin work on a project 
Initially, only one person may be as 
signed to establish a basic layout 
scheme. The plot is then divided into 
areas and additional layout men may 
be assigned. The basic layout (model 
and plot plan overlay) aids coordina- 
tion within the piping group. Piping 
usually accounts for 35 to 45 percent of 
the design-drafting work on any given 
project and continues until the overall 
design-drafting work on the project is 
85 to 90 percent complete. (See Fig 


1.) 


outside 


Vessels 
Responsibility of this group includes 
1. Design of pressure vessels and 
storage tanks in accordance with 
National Codes (ASME and 
API) and/or job specifications 
Making necessary drawings of 
vessels, internals, and appurte- 


nances 
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FIG. 5. Building design vs overall design — percent complete. 


Checking nozzle locations for 
proper orientation with regard to 
internals. 
4. Checking vessel fabricators’ shop 
detail drawings. 
Vessel design and drafting work 
may begin as soon as design infor- 
mation is available from process en- 
gineering; however, drafting cannot be 
completed until the piping group has 
provided information relative to de 
sired location of nozzles. It is impor 
tant that vessel work be released early 
in the job, since the larger vessels may 
be long delivery items. Vessel work 
usually comprises 7 to 9 percent of the 
design-drafting budget and is done 
predominantly, over the first 30 to 
35 percent of contract drafting. The 
final 10 percent of vessel work is de 
layed pending approval, by the vessel 
group, of the fabricators’ shop detail 
drawings. (See Fig. 2.) 


Reinforced Concrete and 
Underground 

Reinforced concrete work includes 
the design and drafting of foundations, 
concrete structures, and paving in 
accordance with national codes and/or 
job specifications. Foundation design 


may begin as soon as the plot plan (or 
model) is reasonably firm, sizes and 


weights of equipment are available 
and basic specifications (containing in 
formation such as allowable soil bear 
ing, expected wind velocities, etc.) are 
written. Elevated structure design may 
be started as soon as layout (or model) 
has determined size and elevation, and 
sizes and weights of equipment located 
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thereon are known. Paving work is 
usually held until the latter part of the 
job, mainly portion of 
construction work is seldom done until 
all heavy equipment is installed. 
Underground work denotes sewers, 
buried pipe, electrical wire and cable, 
and grounding, all of which are shown 
together on a plan drawing showing 
foundations out-of-function. This prac- 
tice simplifies checking for all types of 
underground interferences. It further 
permits simultaneous execution of all 
underground work. The electrical and 
piping design groups mark prints to 
show general routing of cable and pipe, 
respectively, and the structural group 
completes (or prepares) the composite 
drawing 


because this 


The structural group is also 
charged with the responsibility of de- 
signing and drawing the various sewer 
systems, since this work would fall in 
the general category of civil engineer- 
ing 

The amount of work in this category 
will probably vary more widely than 
any other for any particular type plant. 


FIG. 6. Pipe supports vs overall design — percent complete. 


This is due to quite different opinions 
on the part of plant operators concern- 
ing the desirability of burying pipe and 
cable. The climate is also an important 
factor. An area subject to extreme cold 
would require a deep burial of water 
and condensate lines. Early completion 
of this work is very desirable since 
materials and final drawings should be 
available to the construction forces 
when grading and foundation excava- 
tions are begun. 

Concrete and underground work 
comprises some 12 to 14 percent of the 
design-drafting budget and is spread 
out between the 5 and 85 percent 
points in overall design-drafting com- 
pletion. (See Fig. 3.) 


Structural Steel 

Responsibility in this section in- 
cludes the design and drawing of steel 
structures and access platforms in ac- 
cordance with national codes and/or 
job specifications. Structure design may 
be started early in the job as soon as 
dimensions are developed by layout or 


W. E. Dalton joined Foster Wheeler's Houston Engi- 
neering office upon graduation from Louisiana State 
University in 1950. His duties included design-drafting 
coordination and project engineering. He spent one 
vear in Colombia, South America, as field project 
engineer for a complete refinery expansion program 
In 1955 he returned to Houston where his present 
duties are administrative engineering. His experience 
in project work included enginzering on the following 
types of plants: crude petroleum refining units, hydro 
carbon treating units, hydrofluoric and sulfuric acid 


alkylation 


(Texas) 


units, 
facilities. He 


gasoline plants and plant offsite 


is a registered professional engineer 
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FIG. 7. Electrical design vs overall design — percent complete. 


model and size and weight of equip- 
ment supported thereby are known. 
Start of miscellaneous platform work 
is usually dependent upon information 
developed by the piping group. Piping 
layout personnel and/or model build- 
ers determine where platforms are re- 


quired and their size and shape. Early 
completion of structural steel design is 
desirable and often necessary, with par- 
ticular regard to major structures, since 
mill orders for large steel members 
quite often place this material in the 


“long delivery” category. Budgeted 
manhours for this work make up 5 to 
7 percent of the total manhours allot- 
ted for design-drafting. This time is ex- 
pended between the 5 percent and 70 
percent points in the overall drafting 
percent completion curve. (See Fig. 4.) 


Buildings 

Quite often an operating unit will re- 
quire one or more buildings of various 
types. The most common types and 
their possible uses are: 

1. Steel frame with corrugated as- 
bestos, galvanized steel, or alumi- 
num siding. 

A. Used for sheltering pumps, 
compressors, switchgear, or 
other equipment. 

Masonry (brick, concrete, plas- 

ter, etc.). 

A. Used for control buildings, 
office buildings, laboratories, 
etc. 

Architectural together with struc- 
tural personnel design and prepare 
drawings for buildings in accordance 
with national and local codes and indi- 
vidual job requirements. The purchase 
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of standard designs or “off the shelf” 
buildings (in the steel category) is a 
practice of rather extensive popularity. 

A fair percentage for building de- 
sign in the overall drafting budget 
would be 2 to 3 percent. This work is 
usually begun when the overall draft- 
ing is around 15 to 20 percent complete 
and will probably continue until the 
80 percent point is reached. (See Fig. 


>.) 


Pipe Supports 

There are two distinctly separate 
phases to this category. The first would 
be design and drafting of the main 
yard pipe racks. These are elevated 
structures of reinforced concrete and/ 
or steel. This phase is started relatively 
early in the job, say the iO percent 
point, and is usually complete by the 
45 to 55 percent point. 

The second phase involves miscel- 
laneous pipe supports for individual or 
small groups of lines. This work must 
necessarily await completion of piping 
drawings and stress comments and usu- 
ally proceeds from the 65 percent 
through the 90 percent complete points 
on the overall design-drafting curve 
The combined pipe support work uses 
4 to 5 percent of the design-drafting 
time. (See Fig. 6.) 


Electrical 

This work starts early and finishes 
late in the overail schedule. Early de- 
sign and layout is mandatory for pro- 
curement of long delivery items such 
as switchgear, transformers and large 
cable. When an underground power 
distribution system is to be used, the 
size and routing of cable and conduit 
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FIG. 8. Instrumentation vs overall design — percent complete. 


has to be submitted to the structural 
group at an early date for the prepara 
tion of composite underground draw 
ings. 

The later portion of work in this 
category consists of lighting and instru 
ment wiring 

Electrical power, lighting, and in 
strument wiring design and drafting 
usually comprises some 10 to 12 per 
cent of the overall design-drafting bud 
get and is actively pursued during the 
time lapse between the 15 and 95 per 


5 


cent completion points. (See Fig. 7.) 


Instrument Piping 

This work entails drafting of details 
covering the physical hook-up of all 
instrument items involved with fluids 
In many cases the type hook-up de 
pends upon the piping configuration 
and details are necessarily delayed until 
piping layout is firm. 

Six to 7 percent of the drafting bud 
get is used In instrument piping work, 
which is usually done during the last 
40 to 45 percent of design-drafting 
(See Fig. 8.) 

Fig. 9 shows an average curve for 
the combined work of all 
plotted against overall time span of 
design-drafting work 

Following is an outline of 
method used in forecasting 
drafting manpower requirements for 
a “typical” job. Since no two jobs are 
identical, it is highly improbable that 
any firm rule could ever be established 
which would serve for all jobs. The 
best we can do is establish a mean cri 
terion for forecasting purposes and alter 
to suit prevailing circumstances 


sections 


one 


design 
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FIG. 9. Combined design percent complete vs percent elapsed job 


time. 


Fig. 10 shows such a curve based on 
the type of operation outlined above. 

There is a very definite relationship 
between manhours expended and phys- 
ical completion accomplished; there- 
fore, variations of these curves could 
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be plotted. Example: Number of men 
engaged in any section vs percent com- 
pletion of work in that section 

We must emphasize the fact that any 
forecasting done on the basis of past 
performance must, of necessity, be gen- 


40 50 60 70 80 930 


. Number of men vs percent elapsed job time. 


eral in nature. Careful consideration 
should be given the peculiarities of 
the particular job in question during 
the planning stage, and periodic re- 
views or checks made during the course 
of the job 


“Onstream”... Polypropylene 


A 20,000,000 Ib-per-year unit for 
producing AviSun polypropylene has 
gone onstream at Port Reading, New 
Jersey, announced Chalmer G. Kirk- 
bride, president, AviSun Corporation. 

The new commercial unit, which is 
a converted polyethylene line at the 
Koppers Company, Inc., is operated by 
Koppers personnel under the technical 
direction of AviSun, which is leasing 
the facilities from Koppers. 

AviSun, an equally owned affiliate 
of American Viscose Corporation and 
Sun Oil Company, was formed in Feb- 
ruary of this year to manufacture and 
market polypropylene polymer, film 
and fiber. 

Once the decision for the joint ven- 
ture was made, AviSun moved full- 
speed to get into commercial produc- 
tion. Now, six months later, AviSun 
has thrown its hat in the market, thus 
becoming the second U.S. firm to make 
polypropylene available in commercial 
quantities. Pilot-plant operations for 
polypropylene film and fiber are based 
in Marcus Hook, Pennsylvania. AviSun 
is currently building a commercial 
plant for production of film and fiber 
near New Castle, Delaware. 

The Port Reading polymer unit uses 
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a process which results in production 
of highly isotactic and crystalline poly- 
propylene. 

Initially AviSun offers two commer- 
cial grades of polypropylene; a general 
purpose grade for injection molders 
and one for extrusion of monofila- 
ments and fibers. 

In addition, AviSun will offer some 
color formulations. Presently, new 
polymer grades are inaugurated in Avi- 
Sun’s pilot plant in Marcus Hook, 
moved along to semi-commercial stage, 
also in Marcus Hook, and finally into 
commercial production here. AviSun 
will also maintain across-the-board 
technical service facilities. 

The engineering and construction 
for the polypropylene plant was han- 
dled by Sun Oil and the Koppers en- 
gineering & construction division. Earl 
M. Honeycutt, manager of manufac- 
turing - polymers, is in charge of the 
new facility for AviSun. 

The polypropylene is now available 
in pellet form in 50 Ib bags. The new 
thermoplastic material is the lightest 
commercial plastic available (0.89 to 
0.92 density), and offers more product 
per pound of resin. Outstanding prop- 


erties of tensile strength, temperature 
resistance, stress cracking resistance, 
stiffness, film transparency and surface 
gloss are due to the tailored structure 
of the molecules. 

General recommendations for the 
use of the new polymer include injec- 
tion molding, extrusion, film, fiber and 
other applications 

Polypropylene film reportedly ex- 
hibits an extremely high tensile strength 
with exceptional gloss and clarity. It 
has especially low permeability to most 
vapors and gases. As a moisture vapor 
barrier it is equivalent to medium den- 
sity polyethylene 

In fibers AviSun polypropylene can 
be made into monofilament and 
multifilament yarns which offer abra- 
sion resistance, strength and elasticity. 
The strength of the fiber and high en- 
ergy absorbing capacity suggest that 
polypropylene will find immediate use 
in the industrial fiber market. 

Pipe, and wire and cable insulation 
and high frequency insulation are 
other suggested uses for polypropylene. 
Environmental stress-cracking has not 
been encountered and it has high chem- 
ical resistance and excellent mechani- 
cal properties 
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Increase 
Engineering 
Output 

With Proper Planning 


ENGINEERING 


A simple, effective system for planning all phases of 


engineering work has been developed and success- 


fully proved during several years of use by Phillips 


Petroleum Company engineers 


Stanley A. Alleman, P.E. 
Phillips Petroleum Company 
Bartlesville, Oklahoma 


A SIMPLE, EFFECTIVE SYSTEM for planning all phases 
of engineering work, from minor studies to major projects, 
has been developed and successfully proved during several 
years of use by Phillips Petroleum Company engineers. 

Here is a system readily adaptable to almost any type 
or size of organization. It is equally applicable to large as 
well as small engineering projects, including the first weeks 
of economic investigations, the extended studies of process 
design and equipment layout, and the period of difficult, 
detailed design. This method, worked out by Phillips’ Refin- 
ing Department engineers, resulted in improved efficiency, 
increased output, accurate predictions of exact manpower 
needs, improved morale all along the line, and most impor- 
tant — meeting deadlines on a schedule designed to com- 
plete first the projects of greatest value to the company. 

With the increasingly vital role being played by engineer- 
ing in every facet of industry, growing companies are plac- 
ing an ever-heavier demand on their engineering staffs to 
design and construct more and more facilities capable of 
manufacturing the wide variety of new products being devel- 
oped almost daily. An increasingly competitive market 
requires more efficient and highly mechanized plants, which 
in turn calls for the design of complicated equipment and 
the development of many new cost-saving ideas. It is a 
valuable engineering supervisor who, with his present staff, 
can meet these demands of increased work output while at 
the same time maintaining accuracy, meeting deadlines and 
having a smooth running organization. 

Faced with a situation of almost explosive company 
growth in three separate business fields (oil, natural gas and 
petrochemicals) and coupled with a desire to reduce man- 
power costs, a simple, effective planning system was evolved 
for increasing output with the same, or in some cases, fewer 
people — for meeting a multitude of deadlines, for pre- 
dicting manpower needs and at the same time keeping 
morale high. 

Simplicity is the key to the system’s workability. A rela- 
tively small amount of time is needed to keep the system 
functioning. Two easily read, letter-size forms, one for 
preparing a written description of a project and one for 
scheduling the projects, are the basis for the system. Printed 
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or typed copies are distributed to key people throughout 
the organization. Engineering groups in widely separated 
locations work with proper coordination on related phases 
of the same project by use of these printed forms 


How it Works 

The heart of Phillips’ Engineering Planning System is 
the “Work Assignment,” see Chart J. This form is used to 
outline the scope of a job and put in writing what is to be 
done. All important facts about a job are listed here. From 
the Work Assignments a “Schedule” is prepared. In order 
to have a Schedule, there must first be Work Assignments 

The other form is the Schedule, see Chart 1/11. This shows 
all projects assigned during the current schedule period. The 
schedule period can be lengthened or shortened, to suit the 
needs of others. Phillips’ engineers, for example, found the 
optimum period for the Refining Department business to 
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be one week. The Schedule shows all projects assigned during 
the current schedule period. A Schedule is prepared for each 
engineering group such as electrical, instrument, etc. A com- 
plete story is told here for each scheduled project. Shown 
is job priority, completion deadline, men currently assigned, 
length of time each person will work, man-days used on 
the project to date and man-days remaining to completion. 
The information shown on a Schedule can be expanded or 
reduced to suit the needs of almost any organization. Other 
companies may find useful a few supplemental forms. 
Phillips’ engineers have two supplemental forms which 
they find helpful. One is for listing projects yet to be com- 
pleted. It is called a “Backlog form,” see Chart 11. Here are 
shown all current and future projects. Opposite the title of 
each project are listed all the facts needed for scheduling. 
The other is for predicting work loads far in advance of 
the current schedule. This form is called “Future Work 
Load.” (See Chart 1V). It is a valuable management tool. 
From this information manpower shifts can be accurately 


planned before group overloads occur 


The Engineering Planner 
An “Engineering Planner” is appointed. He is responsible 
for all forms being properly completed. It is the “Planner” 





Stanley A. Alleman joined Phillips Petroleum Company 
as an electrical design engineer in 1942, transferring to 
Phillips Refinery near Borger, Texas, two years later where 
he held the positions of mechanical design engineer, process 
engineer, plant engineer, staff assistant to mechanical su- 
perintendent and mechanical general shift foreman. In 1955 
he returned to Bartlesville where he was staff assistant to 
engineering manager, and engineering planner, followed 
hy his present position as project engineer. He is a registered 
professional engineer in Oklahoma, and an officer in the 
Bartlesville Chapter of the National Society of Professional 
Engineers. Alleman received his BS in chemical engineering 
at the University of Kansas, and took additional courses in 
electrical engineering from Findlay Engineering College 
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ENGINEERING 


who keeps all the scheduling files 

He meets with group and section supervisors the day 
before a schedule period begins. At these meetings it is 
decided what will be scheduled for the next period. All super- 
visors of related groups attend this meeting. Each meeting 
requires about 30 minutes 

The Planner advises each group how its work is to be 
coordinated with others who are working on phases of the 
sume project. He prepares a pencil draft of the schedules 
The Engineering Manager approves the plans before typing 
or printing. 

The Planner’s time used on this day before each schedul- 
ing period is only one-half man-day for each 50 engineers 
Handling Assignments and preparing Backlogs requires an- 
other one-half man-day during the period, Future Work 
Load reports require about four man-days for each 50 
people. This report is prepared at intervals of several months 


Work Assignments 

“Work Assignments” can be prepared by anyone. Super- 
visors usually know of assignments first. They verbally 
inform the Engineer who is to be the squad-leader on the 
job. The leader prepares the Assignment. (See Chart 1). This 
familiarizes the Engineer with the job. Occasionally an Engi- 
neer on a project needs assistance from other specialists 
In this case the Engineer desiring the help prepares the 
Assignment. 

The need for most new Assignments is determined in 
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periodic, top-level conferences. The Planner, section super- 
visors and Division Manager attend. Here the department 
needs are analyzed and new projects planned 

Always the group supervisor checks the Assignment. He 
reviews the estimated man-days and general accuracy of the 
work description. The Planner then provides a project num- 
ber and determines whether the Assignment information is 
complete, 

Next, the Section Supervisor and Engineering Division 
Manager approve before the Assignment is typed and sched- 
uled. The approval of these two persons is very important 
to the success of any scheduling program. Further, they 
must completely support the plan to benefit the company 
most. 

It is at this level the scope, purpose and priority of a 
project receives final adjustment. They see that the Assign 
ment meets the needs and objectives of management. Be 
cause these men have the industrial know-how, wide experi- 
ence and the intimate knowledge of company problems, they 
ure best suited to judge how deeply a technical investigation 
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or study should go. Often, they are able to reduce a long, 
expensive, detailed study to a short, general investigation. 
Such steps save the company many engineering man-days 
every year. 

The final action for the Planner is to enter the facts of 
the project on the Backlog sheet. An average Work Assign- 
ment is written in about 10 to 15 minutes. Each approval 
requires, normally, only a few minutes 

One Work Assignment is prepared for each study or 
project. It is usually best, when several groups work on a 
project, to have an Assignment written specifically for each 
group. Short, simple projects can have assignments for all 
groups On a single form. Phillips’ practice on a request of 
two man-days or less is to bypass the typing and distri- 
bution steps. The original pencil copy and one carbon copy 
serve all purposes. On these, final approval is by the Section 
Supervisor. 

Distribution of Work Assignments will be determined by 
a company’s needs. The Refining Department has several 
plants, Duplication of effort is avoided by following one 
important rule on distribution. This is to always send a 
copy to the plant whose facilities may be affected by the 
Assignment. This also advises the plant that its problem is 
being studied. Another helpful practice is to return the origi- 
nal pencil copy to the writer. He can then review any 
changes. Changes should always be written on the original 
and initialed by the supervisor making the changes 

The Assignment form was developed to best suit Phillips 
needs. It provides: (1) who, (2) where, (3) why, (4) what, 
(5) how, (6) tools to use, and (7) when for every job 
The Refining Department translations are 

Which engineering section and group, 

What refinery, 

Background information and reason for work 
Assignment description, 

How assignment is to be reported 


ENGINEERING 


Premises and special sources of information, 
Date required (when assignment results are 
needed ). 

The form also provides for 

8. Job title, 

9. Distribution 

10. Code (project) number 

11. Estimated man-days, 

12. Record of actual man-days used 

13. Priority, 

14. Who requested work, 

15. Who wrote assignment, 

16. Approvals, 

oa Group supervisor to receive assignment 

18. Date request is written, 

19. Date job is complete, 

20. How results were reported 

The form can be easily revised to suit company’s needs 

Space on the back is available for lengthy descriptions 


Backlog Form 
The “Backlog” is used to list all available projects. (See 

Chart 11). Facts needed for scheduling are shown opposite 
each job title. This orderly listing of available work allows 
quick reference during scheduling meetings. Here are shown 

Project code number, 

Job title, 

Original man-day estimate 

Original completion date 

rhe latest revised man-day estimate 

Ihe date now planned to complete 

Man-days used, up to, 

What date 
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CHART IV-A 


rhe project code number tells a special story. The first 
letter designates which engineering section is handling the 
assignment. The second letter specifies the refinery involved. 
The number indicates how many earlier projects have been 
scheduled for that particular refinery. The last letter indi- 
cates job priority. “A” is highest priority; “B” work is done 
as rapidly as “A” work allows; “C” is fill-in type work. “E” 
stands for emergency work which must be handled without 
waiting for normal scheduling. 


Schedules 

The plans for a “Schedule” are developed by the Planner 
in brief meetings with the group and section supervisors. 
(See Chart 111). Information for the Schedule is obtained 
from the Backlog and from the previous Schedule. 

The Schedule form includes the same facts about each 
project as appear on the Backlog. In addition the Schedule 
shows (6) man-days remaining to work after this schedule 
period, (7) man-days to be worked during this schedule 
period, (8a) who, and how many days each person will 
work on each project. A notation is made opposite each 
project to indicate other groups also scheduled o . the proj- 
ect. the status of each project is shown under the column 
Man-days Work. 

The Schedule form serves a dual purpose. It provides 
also a method of reporting how well each group complied 
with its schedule. At the end of a schedule period, a person 
in each group prepares a record under the column “Com- 
pliance.” This requires about two minutes per person sched- 
uled. The report shows how each person spent his time 
during the schedule period. 

The compliance is prepared by recording for each project 
in space (8b) the actual time worked and who did the work. 
The work done as scheduled is placed is column (9) as 
man-days. Work over and above that scheduled is put in 
column (10). Unscheduled and/or Emergency jobs are 
listed in column (11). The man-days in each column under 
Compliance are added. The total in each column is divided 
by column (7) to obtain the compliance percentages 

Several reasons are common for non-compliance. One 
is sickness. Another is because of work required on an 
Emergency project. Cooperation of company management 
will help keep these Emergency projects to a minimum 
Early planning by them will get projects on the Schedule 
and avoid the tendency “to create” unscheduled jobs. 

Occasionally a job requires more time than expected. 
Then manpower is borrowed from a lower priority job. 
The extra time worked is listed in column (10). Or, a job 
may complete sooner than expected. This available time 
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is usually spent on an unscheduled project. This is all re- 
corded for the compliance record. 

The Planner has an overall view of all work in the Engi- 
neering Division. Therefore, he is consulted when work 
assignments are changed. This assures the best possible 
use of each Engineer. Other than this, the first-line super- 
visor has complete charge and full responsibility for the 
work of his men. 

Major deviations from that scheduled are usually dis- 
cussed beforehand with the Section Supervisor and Division 
Manager. The compliance reports are always shown to the 
Division Manager. This assures that he is aware of all work 
done and all deviations from the Schedule. It is helpful to 
issue a monthly record showing the percent of time spent 
by each group on scheduled work. This is called Percent 
Compliance. It points to groups who regularly deviate. Steps 
then can be taken to improve these compliances. 

Information from the Compliance Report is used by the 
Planner to bring up to date the Backlog facts on each project. 
Adjustments are made to the figures — Man-days Worked 
to Date. 


Future Work Load 

Future work loads can be predicted far ahead of current 
schedules. (See Chart IV). Man-power shifts can be made 
before groups become overloaded. New training oppor- 
tunities result from these manpower movements. Added 
experience always boosts morale. 

The predictions are made on Future Work Load Forms. 
These are merely expanded schedules for any convenient 
period ahead. Phillips’ Refining Department experience in- 
dicates a five-month period is optimum for it. All projects 
on the Backlog are scheduled by weeks for the five-month 
period. The man-days for each week are totalled to show 
the group work loads. This is compared with the man-days 
available. 

These weekly man-day totals can be plotted for five 
months in advance. (See Chart 1V-A). This will show man- 
agement at a glance how manpower should be shifted to 
balance work loads. 

The work load curves usually follow a pattern. In other 
words, the normal slope of the curves will be about the 
same each time a Future Work Load Schedule is prepared. 
This slope will vary from industry to industry. 

Once this normal slope is learned, it is easy to compare 
the curve of each group with the normal. Those groups 
with curves above normal are more loaded than those with 
curves below 

The area below the curves represents the percent of avail- 
able manpower which will be required to handle the Back- 
log work. The area below the normal curve becomes the 
normal percent future manpower is loaded, This normal 
percent can be found without plotting curves and then used 
as a separate means of checking work loads. This is done 
by obtaining the total in man-days from the Backlog for 
a five-month period, dividing by the man-days available 
during that time and finding the percent which a group is 
loaded. A percentage higher than the normal indicates a 
need for shifting men from a section with a lower load. 

In the refining business, new projects continually appear. 
Many are with little prior warning. Therefore, the natural 
pattern of Future Work Loads is one which decreases rather 
rapidly with time. This unforeseen work which develops, plus 
the future known work, keeps the groups heavily loaded. 
But scheduling allows all these many projects to be effi- 
ciently handled in a smooth, orderly manner. 

We believe this simple planning system can be an asset 
to any engineering organization. xe 
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Plant Layout... 
Piping Layout... 
Finished Models... 


FIG. |. The plant layout model. 


Do Design Models Save Money? 


Here is a refiner’s look at model applications. 


Andrew A. Bijelland 

Standard Oil Company of Indiana 

Whiting, Indiana 

THE LAST FIVE YEARS have witnessed a transition 
wherein many design organizations have turned to models 
in varying degrees. During this period, much has been 
written on this subject, mostly by people in the contracting 
end of the business. Certainly, it is not intended to set our- 
selves up as experts in the model field. Reflected here are 
the views of the refiner, the ultimate user of the plant. 

Most model users divide their work into three distinct 
phases. They are the plant layout model, the piping layout 
model, and the check or finished model. Our own designs 
have used the plant layout model to a considerable extent 
and through our contractors we have also had first hand 
experience with the latter two. 

Plant Layout Model 

Primary purpose of the plant layout model ts to estab- 
lish space requirements for equipment and the general 
arrangement of the plant. Equipment for this model is 
made using preliminary outline sketches. In some instances 
the more complicated equipment is shown merely in block 
form. It is desirable, however, to show as much detail as 
possible since this adds to the realism. In this respect ele- 
vated equipment should be shown at its approximate true 
height whether it be on a pedestal, a structure, or on top 
of other equipment. We have found that this often reveals 
adequate spacing where at first the equipment may have 
appeared congested. On certain types of units, such as 
catalytic cracking plants, it may also be necessary to show 
prominent piping runs where it may have a significant effect 
on the arrangement of equipment. 

On recent jobs, the general engineering department has 
carried the preliminary engineering design through the me- 
chanical flow sheet and plot planning stages before going 
out for bids. When the plant is this far along in the design 
stage it is possible to show the layout in considerable de- 
tail. Fig. 1 shows the plant layout model that was made for 
a vapor recovery unit which is now being constructed at 
Whiting. This is the plan that was given to the contractor 
and with a few exceptions this is how it is being built. This 
model proved to be very effective and was primarily respon- 
sible for the approval of a plot plan within our company 
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at an early date. As to cost, the component parts for the 
model were made in our carpenter shop at a labor and 
material cost of about $200. Scale used on this model was 
Ve in. | ft 0 in. which has been found in most instances 
to give a convenient size for handling 


Piping Layout Model 

The piping layout model initiates the detail design phase 
of the job. Our experience with this type of model has 
been limited to those that have been built by contractors 
in connection with the design of our plants. Fig. 2 shows 
a typical piping layout model of an ammonia plant that 
was one of our first contacts with the model used as a de- 
sign aid. The point that is most emphasized by all model 
users is that this phase of the work must be directly under 
the control of the designer. For best results the model should 
be built along side the drafting tables. Normally, one or 
more designers work with a professional model maker 
Equipment sizes are fed to the model maker as the design 
progresses. Piping is laid out in a temporary manner using 
materials which have flexibility so that changes can be 
made quickly and easily. Psychologically, this tends to en 
courage the investigation of alternates and should result in 
an improved design. Since the scale on a piping layout 
model is usually %% in 1 ft Oin., or larger, the model may 
be built in several sections, each section being mounted 
on what is commonly called a plot board. The model shown 
in Fig. 2 was so large that a ‘4 in. scale was used. Even so 
14 sections were required, the overall dimensions being 
about 9 ft by 20 ft 

As necessary in development of the design, conferences 
are held with the model user as a focal point. Better visual 
ization afforded by the model results in quicker and more 
complete agreement by all concerned. The model is easily 
reviewed by management, operating, research, and safety 
personnel, many of whom do not have the time or some the 
engineering background to grasp fully the scope of the job 
from conventional two-dimensional drawings. Our repre- 
sentatives in the contractor's office have been particularly 
pleased with the piping layout model as a means of quickly 
reviewing the piping design. It is possible to see at a glance 
a piping system that on conventional drawings would re- 
quire several hours and many plan and elevation drawings 
to review adequately 
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FIG. 2. The piping layout model 


Check or Finished Model 

The check or finished model is made from approved 
vendors’ drawings. Piping ts shown in true diameter and ts 
usually made of plastic, color coded for clarity and effect 
Fig. 3 shows a check model of an Ultraformer that wa 
built in 1955. The check model is quite similar to the piping 
layout model and the only further purpose it serves in de 
sign is as a check on piping “spool drawings.” It also lends 
itself a little better to photographic techniques, primarily 
because of the true diameter representation of the piping 
Since the cost of the check model is a substantial portion 
of the total cost of the three-phase model scheme described 
above, it could hardly be justified from a design standpoint 
However, since this model is more attractive than the piping 
layout model, it makes a good show piece and can be used 
effectively for advertising and public relations as well as 


for operator training 


Photography and Photodrawings 


Probably the greatest drawback of a model is that there 
is no simple way of duplicating it. Quite often when the 
model is complete, there are demands that it be in several 
places at once. Photography can be used to minimize this 
problem to some extent. Some model users are going even 
further and are using photodrawings (1.e., photographs with 
occasional dubbed in dimensions or coordinates) in place 
of conventional plan and elevation drawings. A film with a 
special matte surface is used so that dimensions can be 
easily penciled on the positive. The film is then used in place 
of a tracing and ozalid prints are made in the conventional 
manner. With proper facilities and procedures this method 
should reduce drafting costs. The amount of saving effected 
is somewhat debatable and it is felt that the claims of the 
proponents of this method may occasionally reflect enthu- 
siasm as well as factual data 

It has been our experience that photodrawings are not 
convenient for reference or subsequent re-use for two rea- 
sons. First, the lack of detail dimensions make it necessary 
to refer constantly to piping spool drawings for information 
Second, while changes can be made on the master positive, 
we have found that it is not convenient or desirable to make 
extensive changes. On revamp work currently in progress 


Andrew A. Bjelland /olds the po 
sition of senior staff engineer in the 
General Engineerine Department of 
Standard Oil Company of Indiana 
having joined the company in 1948 
He is a registered professional en 
gineer in the state of Illinois and a 
member of iSMI He received both 
his degrees from the University of 
Illinois: a BS in mechanical engi- 
neering, 1948, and a MS in theoreti- 
cal and applied mechanics, 1950 


on the ammonia plant shown in Fig. 2, we are essentially 


redrafting the piping in those portions of the plant that 
are affected. From the refiner’s point of view it is therefore 
felt that photodrawings are not desirable, despite the re- 
ported savings. 


Cost vs Savings 

Cost of the complete three-phase model procedure that 
has been discussed is not clear-cut, it will vary appreciably 
from one company to another because of the type of ma- 
terials used, detail shown, dimensional tolerances allowed 
and the facilities and organization within the company for 
model work. Summarizing various reports on this point by 
a number of different parties, it can be stated that the cost 
varies from about 0.1 to 0.6 percent of the cost of the plant 
The 0.6 percent would apply to small plants in the range of 
$1,000,000 (i.e., the cost would be about $6000). At the 
other extreme, the 0.1 percent would apply to very large 
plants over $20,000,000 (i.e., the cost would be around 
$20,000). Certain of the model users claim to have special 
techniques which result in costs that are somewhat less than 
those given above 

It is very difficult to pin an actual money value on the 
worth of the design model. Many of the engineering and 
construction companies claim definite savings in both de 
sign and construction costs. As important to us in the re- 


FIG. 3. The check model 


fining industry is the time saving reported by many model 
users. To us time is money and if the onstream date of a 
unit can be advanced by only a few days it might well cover 
the cost of the model. Reportedly the time saving is a result 
of quicker approvals using the model as a focal point, re 
duced drafting time due to better visualization, and some 
shortening of construction time as a result of better planning 
and organization of the work. 

The use of the plant layout model is well established in 
our company and we would recommend it highly, especially 
for those companies that are plot plan conscious. In order 
to avoid false starts, it is particularly important to make 
the model available at an early date to the parties who 
must ultimately approve the plan. 

The piping layout model has certainly found its place 
in the industry and we are encouraging our contractors along 
these lines. We do, however, prefer conventional drawings 
over photodrawings for the reasons stated above 

The need for extensive model-making facilities within the 
general engineering department has not yet been felt. If in 
the future engineering is extended to include general piping 
layout in order to better control unit designs, then further 
consideration will be given to provide model making facil- 
ities. In fact, model usage might well be a contributing factor 
in making the change. xe 
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Circular sidewall of B&W Insulating Firebrick in an oil heater 


How BéW Insulating Firebrick 
cut processing costs 


Here are four key reasons why B&W 
Insulating Firebrick reduce over-all 
costs in chemical and petroleum 
process furnaces: 


High Hot Load Strength 
—B&wW IFB provide maximum load- 
bearing capacity under operating tem- 
peratures. Many oil heaters have been 
built with walls 80 feet high with 
no intermediate support. 

Low Heat Storage — (ost- 
cutting B&W IFB have the lowest 
heat storage of any insulating fire- 
brick. Since B&W IFB cool off fast, 
they protect expensive alloy tubes in 
the event of forced shut-down... 


Baw REFRACTORIES PRODUCTS: 


make possible quick access to the 
furnace for inspection. They also 
reach operating temperature quickly, 
reducing cycle time and fuel bills. 


Long Life — B&W Insulating 
Firebrick are long lasting because of 
the exceptional refractory nature of 
their base ingredients and the high 
processing temperatures to which they 
are subjected during manufacturing. 


Short installation Time 
—You save materially with B&W In- 
sulating Firebrick because they are 
machined to size. They may be modi- 
fied to fit door openings, peepholes, 
and other special conditions because 


B&W Alimul Firebrick ¢ B&W 8O Firebrick ¢ B&W Junior Firebrick 
e B&W Insulating Firebrick ¢ B&W Refractory Castables, Plastics and 
Mortars e B&W Silicon Carbide e B&W Ramming Mixes e B&W Kaowool 


they can be cut, drilled or shaped on 
the job with ordinary woodworking 
tools. 


These sound reasons explain why 
process furnace builders and operators 
specify B&W Insulating Firebrick. 
Learn how these lightweight brick can 
help you save money. Your B&W 
representative will be glad to give you 
facts and figures. 
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Electrical Crude Desalting 


Licensed by: Howe-Baker Engineers, Inc. 


OPERATING CONDITIONS: Depending on 
the characteristics of the crude being treated 
temperatures required at the desalters will 
be in a range of 150 to 275 F, and a mini 
mum operating pressure of 40 to 75 psi is 
required. Higher operating pressures do not 
affect the process and the upper limits may 
be established by design requirements of 
other elements in the flow circuits. Savings 
in installation costs may be realized by using 
higher pressure designs in order to eliminate 
surge vessels and booster pumps after 
the desalter 


DESCRIPTION: Fresh water is added to 

the raw crude at the rate 
of 4 to 8B volume percent of the oil rate to 
dissolve and or wet impurities. This water is 
mixed under controlled conditions with the 
crude to form an artificial emulsion. The 
water-in-oil emulsion thus formed is resolved 
by introducing it in to a high voltage electro 
static field inside the vessel. The action of 
this field is to agglomerate the dispersed 
water phase and force it to accumulate in 
the lower portion of the drum. The water 
which contains the various impurities removed 
from the crude is continuously discharged to 
the effluent system. Clean desalted crude 
flows from the top of the vessel to the refinery 
flow circuit 


Salts in oil are most generally contained in 
residual water in the crude oil. Chemical com 
position of these salts varies widely with the 
major portion being sodium chlorides and 
less amounts of calcium and magnesium 
chlorides. All crude oils also contain as 
mechanical suspensions certain solid materials 
such as silt, iron oxides, silica or quartz sand 
crystalline salt, carbon and sulfur. Since 
many of these suspended impurities will be 
carried in or on water globules, a great 


proportion of them will be removed during 
the desalting process 


YIELDS: There is no crude oil yield loss 
associated with this process. The only loss 
in volume results from the reduction of the 


BS&W content of the crude 
CHEMICALS: Provision is made for injecting 


small quantities of demulsifying chemical 
Although not continuously required for all 
types of crudes, it provides flexibility so that 
tank bottoms, slop oils and oil with abnor 
mally high suspended solids can be processed 
with maximum efficiency 


UTILITIES 


SERVICE FACTOR: No additional down time 
is required for a desalter over that down 
time normally required on the associated 
pipestill. Typical service factors would be 
95 to 98 percent 


OPERATING PERSONNEL: No additional 
manning is required over that normally re 
quired to operate the associated crude pipe 
still. The process is completely automatic and 
trouble free. Operating variables are re 
duced to a minimum 


INVESTMENT: Investment costs of a specified 
unit depend primarily upon the capacity 
design pressure and type of crude. Esti 
mates of cost of specific units are furnished 
to prospective licensees of the process by 
the licensor 


MAINTENANCE: Usually confined to routine 
inspections coordinated with the associated 
pipestill 


Electrical Distillate Treating 


Licensed by: Howe-Baker Engineers, Inc. 
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Ethylene Refrigeration: Three multi-stage, hori- 
zontally split I-R centrifugal compressors, handling 
ethylene gas at 396 psig discharge, driven by 12,150 hp 
gas turbine. 





Feed Gas: Four multi-stage, horizontally split I-R 
centrifugal units compressing 10,750 cfm of hydro- 
carbon feed gas to 525 psig discharge, driven by 12,150 
hp gas turbine. 





Propylene Refrigeration: One single-stage verti- 
cally split and one multi-stage horizontally split I-R 
centrifugal compressor handling 17,900 cfm at 265 
psig discharge, driven by 12,150 hp gas turbine. 


Three Trains of Ingersoll-Rand 
Centrifugal Compressors help P.C. /. 
boost ethylene output at 

Lake Charles plant 


HE new plant of Petroleum Chemicals, Inc., at Lake 

Charles, La., can produce one hundred thousand tons of 
ethylene per year, making it one of the country’s major 
sources of this vital component for the chemical and plastics 
industries. Built by the Lummus Company, this P.C.1. plant 
features the latest technology and equipment for ethylene 
production. 

To handle the various pressures required, nine Ingersoll 
Rand centrifugal compressors are installed in three trains, 
each with its own gas turbine drive. The installation for 
ethylene refrigeration, shown in the photo above, consists of 
three multi-stage, horizontally split centrifugal compressors 
This and the other two multiple-unit installations, all under 
one roof, are diagramed at the left. All of these centrifugals 
are designed to permit a 50% increase in plant production 

P.C.I. facilities at Lake Charles and the adjoining Calcasieu 
Chemical Corporation’s plant (built and operated by P.C.1I.) 
also include two other I-R centrifugals, eleven I-R recipro 
cating compressors totaling more than 23,000 hp, two I-R 
Axi-compressors and ninety-two I-R centrifugal pumps 

For information on equipment best suited to your compres 
sion requirements—centrifugal, reciprocating, axial-flow rotary 
or ejector—contact your nearest I-R engineer. Sizes and types 
range from vacuums of 5 microns to discharge pressures of 


35,000 psi. 


FR Ingersoll-Rand 


12-948 


11 Broadway, New York 4, N. Y. 


COMPRESSORS + GAS & DIESEL ENGINES * PUMPS « AIR & ELECTRIC TOOLS » CONDENSERS * VACUUM EQUIPMENT + ROCK DRILLS 
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AFTER LONG HOURS of tons and tons of Cat charging 
through its lines and vessels, the Big Cat must be brought 
down for the checkup. Throughout the year the Cat has 
been treated as the housewife does the home; daily repairs 
and cleanups have been made to keep her going, but as 
the housewife once a year shuts down the home for a yearly 
house cleaning and repairs, so must the Big Cat come down. 
his is a big event and is a very costly one. The shutting 
down of the Cat shuts off a vital supply of company products 
that makes it necessary for all departments to make adjust- 
ments, not in the plant alone, but in the entire company — 


Joe D. Hudson 
Oakite Products, inc 
Dallas, Texas 


LET’S TURNAROUND |< 


marketing, transportation, etc. — for it must be kept in 
mind that the customer has to be satisfied; for once he is 
lost, other outlets for products must be developed. Keeping 
this in mind one can see how important these days of the 
shutdown can be. 

The speed with which the Big Cat can be turned around 
depends on the overall planning of all departments in the 
plant. This must be done weeks, even months, in advance. 
All the material that will be needed for repairs must be 
purchased; all tools must be on hand. All this should be 
done and thoroughly checked days before the shutdown 

Now, let’s move into the Cat Unit. The cleaning or labor 
gang has many responsibilities in the shutdown of any unit 
One of these is to provide for drinking water. A little thing 

. ever keep track of this lost time? There will be a lot of 
man-hours spent in seeking a drink, so why not see that 
drinking water with plenty of cups are placed on all floors 
so that no time will be lost by crafts in seeking a drink of 
water. Now in planning the cleaning work, we must not 
overlook the work of the other crafts and govern our work 
with the thought in mind that we can speed up their work 
by doing ours a little better and faster, for was not the unit 
brought down for checking and repairs? 


Housekeeping 

A very important factor in turning the unit around ts 
good housekeeping which, in itself, is a safety factor, and 
is also a great morale booster. All work areas should be kept 
clean so that the workmen might produce the most at all 
times. For this housekeeping program, let’s have plenty ot 
empty open head drums (100 approximately). Place these 
on all floors and around large clean-outs. Do this first so 
that all men will get the habit of putting trash into them, 
and be sure that all full drums are hauled away from the 
unit just as soon as they become filled. Check all drums at 
the dump for any bolts or fittings, for they will find their 
way in them no matter how careful you or your men 
might be. 


Air and Water 

In order that the pipefitters and all other crafts might 
have necessary fire hose, bring in about 30 sections of good 
hose; don’t forget the washers. By having a good supply of 
fire hose, many man-hours of waiting will be saved. Another 
important item is air hose. It is suggested that one or two 
sections of good hose be placed at convenient spots through- 
out the unit and, along with this, have an ample supply on 
the ground floor and inform all crafts where they will be 
stock piled. The stealing of hose from craft to craft can 
cause some very costly delays. 


Cover the Sewers 

The item that causes many delays in all important phases 
of welding is not properly covering sewers, note all sewers 
cannot be covered at the start because there will be wash- 
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downs, and at intervals the sewers will have to be opened 
So, get plenty of material for covering sewers. If sand and 
felt are used, several rolls of felt and about two yards of 
sand will be needed. This should be placed near each sewer 
to prevent waiting. If plugs are used, they should be placed 
and anchored near each sewer to prevent misplacement 
Work safely; cover all sewers when not in use. 

Let’s back up a little. A tool room should be moved near 
the unit and stocked with all tools that will be needed for 
this turnaround. Make a complete survey of the unit days 
before the shutdown; check carefully turnaround orders 
for any pre-turnaround work. Any underground piping that 
is going to have to be replaced or repaired should be exca- 
vated before the shutdown, and scaffold material that can 
be placed on the floors before the shutdown will be very 
helpful. Check with the carpenters as to where this should 
be placed and keep in mind that all walkways and elevator 
doors should be kept free of any material. Check with the 
safety department for known hazards and warn the crew 
In doing this, be careful not to frighten the men, for this 
would greatly retard the work. 

It has been found that by assigning men to clean definite 
areas in the unit, a better housekeeping job will be done 
Cleaning will be speeded up and all crafts will become 
better acquainted with the respective cleaning men and 
when in trouble will know who to call on. This plan works 
well in all large vessels including the reactor, regenerator, 
etc. If this is done, be sure the cleaning foreman has become 
familiar with all mechanical work that has to be done. A 
faster and cleaner job results in a faster and better mechani- 
cal job later. 

Keep in mind that the cleaner the equipment, the better 
inspection, the faster the mechanical work can be done and 
the safer men can work. 

Check with the safety department as to the proper safety 
equipment and see that each man is properly outfitted and 
require him to keep his equipment with him at all times 
so there will be no delay in looking for safety equipment. 


Junk? 

Set aside one area near the Cat for the Cat Scrap Pile, 
and all material that the men think is junk, place it here. 
Never haul anything away until the unit is back onstream 
Set up a cleaning slab; this will be for cleaning valves, fit- 
tings, studs, etc. Provide a small degreasing, derusting and 
protective coating tank, along with a steam gun. All valves 
and fittings going to the shops for repairs can be brought 
here and cleaned before going to the shops. This will save 
messing up the shops and also will enable the men to work 
much faster on a clean item. The steam gun can be used 
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for the cleaning of pumps and heavy equipment. All valves 
should be tagged before they are taken from their place. 
The studs should be placed in buckets and tagged, then 
brought down and properly cleaned up and returned to 
their place. This will save hours of time for the mechanic 
will have a clean bolt to replace and he can, at one look, 
pick out the bad ones. 

It takes 11 men to make a football team, five for a basket- 
ball team; if we placed more than the amount needed, we 
would be penalized. It will work the same with overmanning 
any job; too many men will be in the way. So let's study 
each job and place just enough men there to do the job fast 
and accurately. We should never let men enter any vessel 
without a safety permit or a standby man at the manhole. 
We should insist that our foreman give accurate reports on 
the work progress of the jobs so that we might report to our 
supervisors; then they in turn can do a better job of overall 
coordinating. It is a very good policy to have each job fore- 
man report in writing the progress of each job and its status 
at the change of shift. 


Lighting 

One of the greatest delays in the cleaning of vessels and 
lines is not enough or improper lighting. Get together with 
your electrical foreman in advance of the turnaround, go 
over the work with him, be understanding with him; he 
can’t just reach into thin air and draw light cords. Plan your 
work and keep him informed so that he can have proper 
lights ready on the job. Always have a spare light hooked 
up and burning for the electrician cannot always be around. 
Now don't forget plenty of air hose with washers and 
connections 


Inspection Department 

In our first detail discussion, let's talk about the various 
lines. This is very important for it will be found that some 
of these take a tremendous beating during the run. If any 
of the lines have to be excavated for inspection or repairs, 
it is suggested that this type of work be done before the 
unit comes down. Now recall that the unit was brought 
down for repairs and inspection, so let’s get with the inspec- 
tion department. These fellows have a tremendous responsi- 
bility, and we must assist them all we can in getting a good 
inspection. In cleaning the large Cat Lines, unless an in- 
spection is received just as soon as the cleaning is complete 
it will be found that a settling out on the rings will delay 
the inspection and make it necessary to go back in to do 
the cleaning over. The inspection boys are not cranks or 
old maids, but it must be clean for them to get the proper 
inspection. It is well to coordinate the work with the rigging 
foreman who must lower in the lines, the electrical foreman 
who must furnish the light so that there will be no delays, 
tor remember they have other jobs going on at the same 
time. Keep the inspection department informed as to the 
work progress so they will have their man in the line when 
the cleaners come out. Be sure this is done for it will save 
rigging time and will let the mechanical department know 
how much work has to be done there. Remember: If it can 
be done, it can be done safely. 





Editor’s Note: Joe Hudson is field manager of the Petroleum 
Service Division of Oakite Products, Inc. Formerly assistant 
to the mechanical superintendent at Cities Service Refining 
Corp.’s Lake Charles, Louisiana, refinery, he has also 
served as a refinery construction engineer and superintendent 
of industrial construction. The University of Mississippi 
graduate is a member of API, ASME, NACE and the 
National Safety Council. Mr. Hudson has been actively in- 
volved in turnaround operations on 221 Catalytic Cracking 
Units. We believe that this is a record number of Cat 
turnarounds for any one individual. If you know of anyone 
who can beat this record, drop us a note so that we may 
give him recognition. 
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Spent Catalyst Line 

Cleaning the bottom of this line is very important for a 
quick inspection, for if there is to be any welding done it 
usually is a large job. 

It is suggested that all openings above the line be checked 
and be sure that proper covers are installed and tagged so 
that as long as the men are in there, no one will remove the 
covers. Not less than two light cords should be in this line 
If there is a side or bottom manhole, place a catch box out- 
side and shovel the Cat into this and then it can be trans 
ferred into drums to be hauled away from the unit. It has 
been found advisable not to try to use the vacuum; it is too 
slow, and the cost of reclaiming the Cat is more than it is 
worth. After all the Bulk Cat is out, sweep the rings off 
and if necessary, wipe with rags. Be sure to get a metal in- 
spection upon cleaning this line. 

As soon as all mechanical work is completed, clean out 
all welding rods, etc., now get the operator's inspection and 
be sure that a final metal inspection has been given. It is 
a good policy to get these in writing, then there can be no 
slip-ups. 

For the above job, these tools will be needed: Large 
scoops, dust rags, short handle brooms, empty drums and 
wire brushes. Never let men enter a vessel without hard 
hats, goggles, gloves and a standby man at the manhole 
It can be done safely. 


Air Heater 

Under normal conditions, this will be available about 
noon of the second day. This does not usually become a 
big cleaning job, but is one that should be gotten out of the 
way. Here the men will need wire brushes, buckets, brooms 
and scrapers. Be sure to get a metal inspection. 


Steam Superheater 

This job should be ready in about 30 hours after the shut 
down. This is a very important job because of the unusual 
amount of work that has to be done by the crafts. The top 
of the tube sheet must be cleaned. In doing this caution 
the men, if they are using chipping guns, not to cut into the 
tube sheet. Tools that will be needed for this job are: Scrap 
ers, wire brushes, brooms, chipping guns, three lights in 
each one. If it is necessary to clean the tubes, have three 
joints of 34-in. pipe equal to the full length of tubes, have 
connections for a quick hookup with a quick opening valve 
for each job. This job should take about three men for each 
vessel. 


Spent Cat Line Out of Reactor 

This line can only be done properly after the cyclones 
have been cleaned and the reactor swept down. A boatswain 
chair with a light cord long enough to carry all the way 
down will be required. All lap rings must be clean and free 
of any dust. To do this job, have rags, wire brushes, scrap 
ers on hand. Be sure that the man wears a dusk mask and 
always carries a flash light. 


Regenerator Catalyst Lines 

These lines can only be cleaned after the regenerator has 
been completely cleaned including the cyclones. It is well 
to have air movers below the man. This will help pull the 
dust away from the face of the workman. This man will be 
lowered in a boatswain chair with safety harness properly 
attached (not belt). He should have a chipping hammer, 
scraper, wisk broom, rags, flash light and wear a dusk mask 
It is wise to have a belt rigged up with safety hooks for 
carrying the above tools. Ask for a metal inspection upon 
completing this all-important job 
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Reactor Feed Lines 

When the heads have been pulled on these, in most cases, 
a large amount of Cat will be found. Now in most lines, 
there will be 6-in. nozzles back away from the heads. Be 
sure that these nozzels have been kept open, if the lines 
are not, for in washing down the reactor, you will build up 
a large head of water. The cleaning of these lines can create 
a work stoppage because of the amount of Cat and water 
that it takes to do this job. For the best results, build pans 
around the heads of these lines on the floor to catch the Cat. 
This will keep the Cat in one place and will prevent it from 
going all over the unit. This will also let only clean water 
go into the sewers. If the sewers won't take out the water, 
get some air pumps and pump this excess water out of the 
unit. The best way to clean out these lines is by the use 
of fire water with a high-pressure nozzle to handle each line; 
it will take three men. Do not finish cleaning this line until 
the reactor is completed; then lower a man through here in 
the same manner as the other Cat Lines. 


Recycle Catalyst Line 

The regenerator must be clean before this line. Clean 
these lines in the same manner as the other Cat Lines. Be 
sure that the light cord is long enough to go all the way 
through. The same tools as in the above will be needed. 
Get the metal inspection. 


Flue Gas Lines 

In cleaning this line be sure that interference is not created 
with crafts working in the flue gas boilers. Do not clean 
if the cyclones are not clean in the regenerator, because 
the rings will dust up before the inspection can be obtained. 
Tools needed are the same as in other Cat Lines. 


Reactor Overhead Line 

his line will have to be cleaned after the reactor has 
been cleaned. Let the man through at the top on a chair. 
All bends will have a coke or shale-like deposit. This must 
be completely cleaned all the way to the fractionator. Be 
sure that the fractionator is blinded at this line, and that 
the cord is long enough. Have a chipping gun along with 
other Cat Line tools. Be sure and ask for a metal inspection. 
This is a very important line and on some jobs, will run into 
a lot of welding. 

Now we will go into the large vessels to clean them. In 
order not to hold up the crafts, long range planning must 
be done. 


Reactor 

In some operations there has been found a coke build-up 
on the cyclones and grid sections, so we will discuss this 
phase of reactor. So that we might get in all the steps, let's 
start from the shutdown until we get final inspection. Before 
the unit is shut down, get all the necessary tools and place 
them on the spot. The men should be briefed on the initial 
steps in getting the reactor cooled down. Keep in mind that 
where there is burning coke, carbon monoxide gas is 
present. Check with carpenters to see that all scaffolds 
are properly built at the manholes. Check with the crafts 
that are going to remove the heads to see that they are 
ready, for the first few hours will mean a lot in getting this 
vessel ready. Now the gang that is going to cool her down, 
will need the following at the manhole opposite the cyclones: 
Two sets of fire hose on 1-in. hose with a pipe 8 ft long 
with a 45 degree bend, chipping hammers, air hose, sledge 
hammer, iron bars, scrapers; 2 x 12 long enough to reach 
from the manhole to the cross braces on the cyclones; a 
fresh air outfit complete with two masks and the safety 
gear. Also, slicker suits and face shields will be needed. 
Check the safety equipment about an hour before it is 
needed to be sure that nothing has happened to it since 
bringing it on the job. 
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Do not pull the bottom head of the reactor until the fire 
is out in the cyclones; it is best if the head on the top of 
the reactor feed line is pulled before the top head in the 
reactor. In most cases, the head will be coked up, so take 
a bar or hammer and knock a hole in this coke; then put the 
stream of water in it. You will have a back blow of steam 
to come out that will be very hot, so caution your men to 
stay with it, for the more water they get in there, the sooner 
it will stop. When the head is completely open, get all three 
streams of water going on the cyclones; the cold water will 
release a lot of coke. When it has cooled down, place the 
board out on the beam, put a mask on a man and send him 
out on this with the bar to knock off any loose coke. He 
should carry a small hose out with him to put out any fire 
that might reoccur. Caution him that the coke will not 
flash, but will get red. Be sure that he wears the safety har- 
ness with a good man attending him. When a test on the 
carbon monoxide is clear, turn the reactor over to the 
carpenters to scaffold up. When on the cyclones for final 
cleaning, be sure that the men are cautioned about the 
chipping guns pitting the metal. Just as soon as possible, 
get them clean enough to get a look at, do so, for sometimes 
it will be found that they will have to be removed and a 
lot of time in cleaning can be saved. It will take a lot of 
work to clean the dome of the reactor, but give way to 
crafts and do this after the work has been done on the 
cyclones. 

Another very important cleaning job is around the grid 
section, mainly on the outside edge of the girds. This will 
have to be chipped out and blown free for a good inspection. 
The area under the grid section is very important, also. Get 
a grid section loose for entry as soon as possible. Be sure 
that the two Cat Lines are covered because a slip here 
would be rough. Push this job for it is an important baby. 
Get all inspection in writing. 


Regenerator 

Use the vacuum on this just as long as possible, but the 
minute that she cools off so that you can get someone in 
there, put a safety harness on two men and let them shovel 
the Cat down the standpipe and get it out of the regenerator 
so that you can get your scaffolds up. When the scaffolds 
are up, be sure to get the cyclones clean and all free Cat 
out. There is usually a lot of work in here, so put the 
pressure on your gang. 


Strippers-Fractionator 
These can be precleaned so all that is needed is to go in 
the bottom of the pots and pick up the settlings. 


Hydraulic Oil System 

This is the key to the Cat Unit. The most successful way 
to clean this line is by using the drums and pump and circu- 
late the proper cleaning materials. 


Exchangers, Coolers 

Preclean these before they are pulled. If they are cleaned 
after they have been pulled, be sure and have the saws, rods, 
and other bundle cleaning equipment. By cleaning in place, 
a cleaner unit can be maintained and your housekeeping 
job will not be so great. 

The results of a carefully engineered cleaning program 
have been consistently better each succeeding year. It is 
worth noting that both the manual and chemical cleaning 
operations are very important factors in getting the unit 
back on-stream, thereby reducing down time, which is 
costly in any refinery. Regularly scheduled cleaning of the 
equipment insures fewer maintenance problems. And, too, 
remember this... ANY JOB THAT CAN BE DONE, 
CAN BE DONE SAFELY. xk 
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Clean 


What index is properly used to determine the most 


economically favorable cleaning cycle? 


E. R. Miller 
Shell Oil Company 
Martinez, California 


A PROBLEM frequently encountered in refinery operation 
is the selection of the ideal cleaning cycle for heat transfer 
equipment. Many exchangers, because of their construction, 
cannot be cleaned without a plant shutdown. In other units 
operational fouling is secondary to corrosion and cleaning 
is necessarily done in conjunction with mechanical repair. 
For still other exchangers, the cleaning period is determined 
by some process limitation such as temperature or pressure 
drop. 

Since multiple factors may control the cleaning fre- 
quency of the types of equipment mentioned above, those 
categories have been omitted from present consideration. 
Condensers and coolers which serve only to dissipate heat 
to cooling water have also been disregarded. 

Remaining is the important group of exchangers which 
can be temporarily bypassed and cleaned during operation 
and whose cleaning cycles are determined solely by the 
economics of heat recovery. It is this group that constitutes 
the subject of this report. 

Effect of operational fouling is, of course, a reduction in 
the over-all heat transfer coefficient. This, in turn, results 
in a lower cold stream outlet temperature from the ex- 
changer or series of exchangers. The over-all coefficient is 
sometimes used as a measure of exchanger performance 
to determine the need for cleaning. This, by itself, is not 
entirely adequate. Of primary importance is the total rate 
of heat recovery from the hot stream by the cold stream. 
For steady state conditions with constant fluid properties, 
the best index of heat recovery is the outlet temperature of 
either of the streams. (In this report, the outlet cold stream 
temperature will be used since it normally represents the 
fluid entering the process. ) 

Reduced heat recovery because of fouled surface means 
higher fuel costs. On the other hand, maintenance of clean 
surface also involves expense. The problem thus becomes 

*A third operating cost may also be included where applicable. The 
flow restriction caused by fouling can be expressed in terms of power 
cost. However, this factor has been omitted from the present evaluation. 
In most systems, an increase in pressure drop through an exchanger is 


accompanied by a corresponding decrease in pressure drop across a flow 
controller. 
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one of determining the precise moment for cleaning such 
that the sum of the above costs is minimized.* 


Solution 

The specific bank of exchangers to which the actual data 
are applied is semi-hypothetical. These data were taken 
from a crude-resid exchanger located in about the middle 
ot a Crude Distillation Unit exchanger string. This ex- 
changer and a number of others in the train are served by 
one spare tube bundle. This spare is cleaned in the shop 
and at certain intervals is installed in one of the exchangers 
replacing a fouled element. However, certain of the assump- 
tions pertinent to the development of the equations, are not 
met by this bank of exchangers. Not all of the units are 
identical. Some are heated, not by resid, but by a side or 
reflux cut. Others are arranged in series-parallel. The tem- 
perature range through the exchanger train is quite large; 
consequently, the fluid properties and fouling rates vary 
widely. Because of this, in the extension of the relationships 
from a single unit to a series of exchangers, all units were 
considered to be identical to the one studied. Table 1 shows 
the arrangement and the assumed flows, fluid properties, 
inlet temperatures and exchanger data. It should be noted 


TABLE |} 
Far sample calculations, o system of three identica! exchangers were selected 


Assumed flows, fluid properties, inlet temper tour 
« = 399730 Ib/h s Fa 1.00" 


0. 5380 Bru/lb-F . (399730) (0.5380) = 2.0265 
(183540) (0.5782) 


183540 Ib/hr « (399730) (0.5380) = 21506 


0. 5782 Btu/lb-F Fuel cost = $0.314/MM Br 


ty 178.77 F Heater Efficiency 70" 
Ty) 382. 00 F ost to clean 

and insto!! 
Ay A22A3=872 sq ft spore bundle = $500 
* Ina I-1, 2-2 oF other true counterflow exchanger F is unity by definitior For other pass 
arrangements F is calculoted from the prevailing termina! temperatures, then assumed constant 
This is an approximation, of course, since F and the outlet temperatures ore interdependent 
However, the magnitude of error introduced by this assumption should normally be second o 
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that all data presented graphically is taken from an actual 
numerical calculation. 
The basic starting equations are the heat balance 


Q = WC(T rT.) we(t,—t,) 


and the heat recovery equation 


t 


.) —(T,- 
r,-t 
1 


In 
i 2 eae a 


By rearranging terms in Equation 1, we define R as follows' 


we 


R oe se 
=1 


By rearranging Equation 2 and substituting R for — 


we define A as follows 


(4) 


Combining Equations | and 4 and solving for t,, gives the 
following expression: 


A, (IT, + (R, — 1)t,) 


ee 


1 


(5) 


Thus, the outlet temperature of the fluid being heated 
can be calculated directly from known or preset inlet tem- 
peratures without having to resort to trial and error 
calculation. 

The above relationship, while developed for a single 
exchanger, can be extended to a string of any number of 
exchangers in series. Consider the case of n exchangers in 
series with terminal temperatures T,, T,,, t,, t,. For the first 
exchanger starting at the cold end: 


1 


and so forth 
rhis series of equations may be combined to give an ex- 
pression involving only the terminal temperatures of the 


series 


A, ALA, "An 


lo solve explicitly for the outlet temperature of the cold 
stream in terms of the inlet temperatures becomes increas- 
ingly complex as we proceed to more exchangers. For ex- 
ample for three in series see Equation 9. 

The second step is to modify the equations developed to 


obtain outlet temperature as a function of time. The recipro- 
cal of the over-all transfer coefficient is a sum of resistances 
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as follows: 
l l l 


“i. «&° "" * 
Under conditions of unchanging throughputs and compo 
sitions 1/h,, and 1/h, remain constant as does r,. The 
fouling resistances r,, and ry,, however, are definitely a func- 
tion of time. Understanding of the mechanism of fouling 
leads to the expectation that this relationship is essentially 
linear over the time range under consideration. Thus, the 
over-all transfer coefficient may be expressed by an equation 
of the following type: 


ne» . 


l 

U 
The constants of Equation 11 are best evaluated from his- 
torical heat transfer data. Table 2 gives a tabulation of the 
observed data. Plotting in Fig. 1 1/U vs 6, where U has 
been corrected for throughput, substantiates, with a normal 
random scatter, the assumption of linearity.* The best 


a+ b@ ; . 11) 


TABLE 2. Heat Transfer Data. 
Date ahr U, Btu/hr ft? F 
7-26-54 0 . 
10- 8-54 1776 44.7 0.02237 
4056 31. 0.03170 
4536 33.5 0.02985 
4608 37 0.02663 
5808 37. 0.02695 
9096 35. 0.02841 
10776 26.2 0.03817 
11928 24.45 0.04090 
12600 23.05 0.04338 
15648 22.65 0.04415 
0 . 
1824 37.25 
4200 36.6 
7944 21 
9432 21 0.04717 
14520 18 0.05405 
14520 21 0.04608 


0.02685 
0.02732 
0.04717 


FIG. |. Heat transfer resistance vs time. 


*Since the solution for a series of exchangers is a uniform repetiti 
eycle we can define the proper time values to use for each exchanger « 
the bank. At the time of cleaning, one exchanger will have been 
service 4 hr, another for 2 © hr, ete. Therefore 1/U; a+nbe 

*In Kern's recent work?, it is pointed out that through dissipatic 
of sufficient energy in the form of pressure drop, the thickness of the 
fouling deposit is caused to approach some limiting value. On this basis 
he draws some interesting conclusions regarding the optimum design 
of heat transfer equipment 

However, our experimental data indicate that for this particular area 
of study, the effect of fluid erosion is small enough that it does not ap- 
preciably influence the fouling rate 
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straight line through the data may be determined by regres- 
sion technique. For lack of accumulated data, the fouling 
rate must be selected intuitively. Substituting this expression 
in Equation 4 gives the following 
FA 
— «RK 
I 2 , 
T-¢ (12) 
Hence, Equation 5 or Equation 9 becomes the relationship 
between cold stream outlet temperature and time. 

Che third step is to obtain a cost function involving the 
outlet temperature, t,, which can then be optimized. 

By evaluating Equation 9 for the condition of no fouling, 
we obtain the value of outlet temperature equivalent to 
maximum heat recovery. In other words, any fouling re- 
sults in loss of heat. Call this maximum temperature t, and 
the actual outlet temperature t at time @. The subscript n 
is dropped for simplicity. The value of heat in a process 
stream, evaluated from fuel cost, V $/Btu, and heater 


efficiency, E, is —. The instantaneous cost of lost heat due 


to fouling is then 


Sy, we (t, — t), $/hr. . (13) 


E 

Integrating from O to @ and dividing by @ gives the average 
hourly value of heat lost between 0 and 4: 

; V we 

S,, - (t,—t)d¢@. . (14) 

E @ 

This equation may be evaluated by calculating t at certain 
time intervals, plotting (t, — t) vs 6 (Fig. 2), and integrating 
graphically. 


. 


—j- — +. - 


FIG. 2. Decline of outlet temperature vs time (3 exchangers in series). 
If the expenditure necessary to restore one exchanger to a 
clean condition (whether by cleaning in place or by in- 
stalling a clean spare element) is P, the average hourly cost 
of maintaining the equipment is 


(15) 
Adding Equation 14 and 15 gives the total cost function 
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FIG. 3. Total hourly cost vs time (3 exchangers in series) 
V we 


I 4 


(t, t)d@ 


rhe optimum cleaning cycle would occur at such a time 
that the total average hourly cost, S, is at a minimum. This 
may be found by plotting S vs @ or by differentiating and 
equating to zero: 


dS V (t, 
-we (t, —t)d@ 
d4@ i 


Rearranging and multiplying through by @ 


PI 
(t, —t)d@ 


Thus, the optimum cleaning frequency occurs where a 
PI 

‘ Vwe 
(Fig. 3). With a shorter cleaning cycle, the cost of main 
tenance exceeds the value of heat saved, while with a 


graph of (t, 


t)a fc, t)d@ has an ordinate of 


longer cleaning cycle excessive heat is lost. 

As can be seen from Equation 9, determination of the 
optimum cycle would become somewhat laborious except, 
perhaps, by machine methods for banks of 12-15 exchangers 
in series. These values, however, can be determined without 
these extensive calculations by correlating the optimum cy- 
cles for fewer exchangers. For this purpose the optimum cy- 
cles for 1, 2, 3, 4, and 5 exchangers have been determined." 
A graph of optimum @ vs 1 /n, the reciprocal of the number 
of exchangers, furnishes an additional point, 6 = O at 1/n 


*In calculations required for Fig. 3, the same hot strean 
perature (382.00 ) was retained with the cold stream inlet 
(178.77 F for the case of three exchangers) calculated for t 
number under consideration. In other words each success 
s attache! to the cold end of the ser es. It is not required that th 
he followed in preference to any other except that the need f 
is satisfied. The hot and cold stream temperatures conve 


lepending on whether R is less than or greater thar 





= O, since continuous cleaning would be required for a 
system of infinite number of exchangers. By interpolation, 
the optimum cleaning cycle for any number of identical 
exchangers can be found. In a series of 10 exchangers hav- 
ing the same characteristics as the one studied, one unit 
should be cleaned every 965 hours (from Fig. 4) or 40 
days and each unit would be cleaned every 400 days. The 
original order of cleaning has no bearing on the outlet 
temperature as long as that order is continued. 


PD 


“a 











1 . | 
10 5 4 


FIG. 4. Optimum cleaning frequency vs number of identical units. 


It is seen that Equation 17 and 18 are limited to the 
special case of n identical exchangers, flow conditions, fluid 
properties, fouling rates and cleaning costs. Equation 9, 
however, is not so limited. It may be applied to a series of 
non-identical exchangers having different heat transfer char- 
acteristics, areas, fouling rates, fluid properties and cleaning 
cycles. Fouling in crude-resid exchangers normally is slower 
at lower temperatures. Thus, an equation similar to Equation 
11 can be determined for each exchanger or for each group 
of exchangers not having significantly different fouling rates. 
Che curve of outlet temperature vs time (Equation 9) can 
be determined as can the instantaneous cost of lost heat 
(Equation 13). However, the relationship no longer applies 
to a uniform, repetitive cycle. The optimum future cleaning 
schedule is influenced by the past sequence and cleaning 
dates. The oldest bundle may not be the dirtiest and neither 
the oldest nor dirtiest may be selected for the next cleaning. 
In optimizing such a system theoretically, one must consider 
both the order and time of cleaning for an infinite period 
of time since change in cleaning sequence and/or time some- 
time in the future would affect the total cost function. The 
selection of this unique, optimum sequence and time for a 
practical, finite period of time would seem adaptable to 
machine calculation. It is believed that this warrants con- 
siderable investigation. 

The use of over-all heat transfer coefficients as an index 
of exchanger performance is not, in itself, satisfactory. 
However, combining the heat balance with the heat re- 
covery equation (which contains the over-all coefficient) 
gives a relationship from which total heat recovery from 
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any bank of exchangers can be evaluated. Comparison of 
this value with the heat recovery under clean conditions 
gives the rate of heat loss due to fouling. 

Expansion of the over-all coefficient to include historical 
fouling rates permits evaluation of this heat loss at any 
specific time. Dollar values can easily be assigned to this 
heat loss. For a group of identical exchangers cleaned on a 
repetitive cycle, the cleaning cost can be averaged over the 
length of the run. Thus, a total cost function can be derived 
and minimized to obtain an optimum cleaning cycle. 


Nomenclature 
Constant in the evaluation of over-all transfer 
coefficient, dimensional 
Tube surface, sq ft 
Constant in the evaluation of over-all transfer 
coefficient, dimensional 
Heat capacity of cold fluid, Btu per Ib F 
Heat capacity of hot fluid, Btu per Ib F 
Base of Naperian logarithms 
Furnace efficiency, percent 
Log mean temperature difference correction 
factor for deviation from counter current flow, 
dimensionless® 
Tube side film coefficient corrected to outside 
area, Btu per hr sq ft F 
Shell side film coefficient, Btu per hr sq ft F 
= Number of exchangers in train, subscript re- 
fers to nth exchanger from cold end 
Cost of cleaning one exchanger, dollars 
Heat duty, Btu per hr 
Fouling resistance tube side, hr sq ft F per Btu 
Fouling resistance shell side, hr sq ft F per Btu 
Tube wall resistance, hr sq ft F per Btu 
- Constant defined by Equation 3, dimensionless’ 
= Instantaneous cost of heat lost from fouling, 
$ per hr 
Average cost of heat lost from fouling, $ per hr 
Average hourly cost of maintaining clean sur- 
face, $ per hr 
Total average hourly cost, S, + S,,, $ per hr 
Temperature of cold fluid. Subscripts indicate 
direction of flow. Also, actual outlet tempera- 
ture of cold fluid leaving exchanger bank, F 
- Outlet temperature of cold fluid from exchanger 
bank for condition of no fouling, F 
Temperature of hot fluid, F. Subscripts indicate 
direction of flow 
Overall heat transfer coefficient, Btu/hr-sq-ft-F 
- Fuel cost, $ per Btu 
- Flow rate of cold fluid, Ib per hr 
Flow rate of hot fluid, Ib per hr 
7 Function defined by Equation 4, dimensionless 
4 = Time, hr 
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Another example of PROCON 


REATIVE CONSTRUCT 


This new 800 T/D Platformer built for Deutsche 
Shell at Hamburg-Harburg, Germany, is typical of the many 
petroleum, petrochemical and chemical processing units 
for which Procon has been selected to handle construction. 
Whether your plans call for additional process 
facilities or an entire new plant, Procon’s world-wide 
organization can provide complete service 
from blueprint to finished job. 
Handled by Procon, your new facility 
will be built to perform efficiently, 
economically . . . and as intended. 
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1.) Overall view of Platformer 
installed at Hamburg-Harburg, 2 in 
Germany, for Deutsche Shell. 


2.) View showing relation of 
Platformer to new Distillation Unit 
(left) and Hydro-treating Unit (right). 
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Straddle Carrier moving portable skid into Central Warehouse for 
restocking. 


Tote bins are being stocked by storekeeper at Central Warehouse 
prior to loading in portable stores skids. 


Material and Tools Service... 


“ON—-THE—JOB—SITE”’... 


G.K. Marple * H.D.Hansen 


Atlantic Refining Company 
Philadelphia, Pennsylvania 


“ON-THE-JOB-SITE” materials and tools are saving money 
for the Atlantic Refining Company during the maintenance 
shutdowns or unit turnarounds of its large petroleum and 
petrochemical operating units. 

In the past, it was necessary for the many maintenance 
workers to procure tools and materials from the nearest 
storeroom and toolroom located within the plant. These 
facilities ranged anywhere from 50 yards to 2 mile from 
shutdown sites and the average travel time for a man to 
procure the items he needed was 15 minutes per round trip 


New Method 

Recently, however, a new method of supplying tools and 
materials for major operating unit shutdowns was instituted 
at Atlantic’s Philadelphia Point Breeze refinery which has 
eliminated the need for the craftsman to leave the job site 
Portable skids designed for use with Straddle Carriers are 
now used to provide “on-the-job-site” tool and stores service 
at unit shutdown sites. In effect, a mobile toolroom and store- 
room have been added to the permanent facilities now 
servicing the refinery. A substantial amount of labor effort 
is now being diverted to more productive use, thereby reduc- 
ing overall maintenance costs and operating unit down time 


How Does the New System Work? 


First, modification had to be made to the Central Stores 


C-30 


saves money for the Atlantic 
Refining Company during the 


maintenance shutdowns and unit 


turnarounds in its large petroleum 


and petrochemical units. 


Warehouse building. This permitted Straddle Carrier opera- 
tion in the warehouse and eliminated the need for double 
handling of material. The portable material skids, 26 ft long 
and equipped with steel tote bins, are stocked in the ware- 
house with standard quantities of materials determined by 
past usage records for each unit shutdown. Material charges 
are sent to the accounting department and charged against 
the operating unit being serviced. Straddle Carriers then 
remove the loaded skids from the Central Warehouse 
directly to the unit shutdown site. 

After the skids are placed at the shutdown site, the doors 
are unlocked and opened for around-the-clock service. Elec- 
trical service is provided for skid lighting on the night shifts 

Material is obtained from the skids by the various crafts- 
men on a self-service basis. Storekeepers from the Central 
Warehouse inventory the material skids daily at the shut- 
down site and replace depleted stocks. Depleted stock item 
orders are telephoned by field maintenance people to the 
Central Warehouse and are filled on a rush order basis 
When heavy material withdrawals are made, skids are moved 
to the Central Warehouse for restocking. 

Maintenance material too large for the portable skids is 
transported to shutdown sites by Straddle Carriers in unit 
loads on bolsters or in skid-type boxes. Specialty or critical 
materials, such as pump and instrument parts, are either 
issued at plant storerooms or delivered by stores delivery 
trucks. 

Two complete sets of five skids each are kept stocked with 
shutdown material at all times. This makes it possible to 
service two shutdowns simultaneously. If only one shut- 
down is in progress, the additional set of skids is kept at 
the Central Warehouse on a standby basis. 
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Typical arrangement for portable tool skid. 


Portable tool skids are handled in a similar manner. They 
are stocked at one of the six permanent toolhouses with 
general tool items and any special tools peculiar to the unit 
being serviced. Special racks and bins for handling tools 
are installed in each of the skids. 

Tool issues and receipts are controlled by means of tool 
order forms signed by maintenance workers. This is the 
same system used at toolhouses located throughout the 
refinery. A portable issuing counter, equipped with a tele- 
phone, lights, heat, etc., is set up with four skids in a 
rectangular pattern for use of the toolhousemen issuing tools. 
Self-service of tools has not been deemed practical because 
of problems that would be encountered in getting tools 
returned to proper bins at the end of the work shifts and 
maintaining control over the physical condition of the tools 
for safety purposes 

Skids are manned by two toolhousemen during peak 
periods at the beginning and end of shifts, and by one tool- 
houseman at all other times. Additional manpower is not 
required for skid operations since toolhousemen who man 
the skids were formerly assigned to the toolhouse closest 
to the shutdown site. 

To maintain the efficiency of operation of this service, 
pre-shutdown meetings are held by maintenance, operations, 


Illustrates close proximity of portable skids to shutdown unit 
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Maintenance worker obtaining material from stores skids at shut 
down site. Note doors which can be closed when skids are not in use 
or during inclement weather 


and stores personnel to review shutdown material and tool 
requirements. Special material or tool needs are discussed 
and provisions made for any special equipment deemed 
necessary. Material and tool skids are placed at the shut 
down site several days before the unit comes off stream to 
provide material for pre-shutdown work requirements. Skids 
are removed after all shutdown maintenance work is com 
pleted and the unit is back onstream 

In addition to shutdown maintenance, the use of stores 
skids on new construction projects has proved to be very 
economical and effective. Material requirements, determined 
from bills of material, are loaded on skids at the Central 
Warehouse and the skids moved to the job site. Since skids 
can be locked, material withdrawals can be controlled by 
material men assigned to the project. Similar tool service 
is also provided as needed. 

During the first year of operation, 137,000 units of various 
materials were issued from stores skids on a self-service 
basis and 40,000 tools were issued from tool skids 

“On-the-job-site” materials and tools have proved to be 
highly successful at Atlantic. Substantial savings have been 
realized from the increase in maintenance production by 
the existing work force and the reduction in required stores 


personnel due to the self-service feature of material issues 
x*** 


Portable "A" Frame Skid used to deliver small pipe and tubing te 
shutdown site 
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Lower Refinery 


Maintenance Costs... 
Unitize 
Shop 
and 
Warehouse 
Facilities 


Unitization provides for better 
communication between supervi- 
sors and personnel .. . Effective 
communication is the basis for 
understanding which ultimately 
results in efficiency in work out- 
put from a qualitative and quan- 


titative point of view 


A. P. Olbrich, P.E. 


Chief Maintenance Consultant 
Phillips Petroleum Company 
Bartlesville, Oklahoma 


THE PROVISION of adequately equipped centralized shop 
and warehouse facilities is a major factor in effecting low 
cost maintenance in today’s modern refinery. Major equip- 
ment repair is completed more rapidly and the quality of 
workmanship is improved where proper tools, shop facilities 
and material handling facilities are available. Well planned 
warehouse operations, as an integral part of such main- 
tenance handling facilities, permit lower material inven- 
tories, effective material handling, and overall general effi- 
cient operation. Facilities of this type are a vital and 
necessary factor in effective maintenance cost reductions 
in our refineries. 
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FIG. |. Plan view, shop, 
warehouse and cleaning building. 


Unitization of Facilities 

Unitizing or centralizing of the shop and warehouse 
facilities is equally as necessary as space and tooling. Ini- 
tially, the total investment is less than separate buildings. 
The greatest savings result from the coordination of work 
between the various craft groups and warehouse personnel 
and the time saved in materials handling. The cost of single 
facilities can be as much as 25 percent cheaper than sepa- 
rate facilities. The work performed by the various groups 
can be better planned and coordinated and the directing 
of this work is much simpler to carry out. Intra-shop han- 
dling of material eliminates the need for outside transporta- 
tion equipment such as trucks, tractors, cranes, etc. and 
results in much less time involved in this high cost main- 
tenance operation. Probably most of us need to occasionally 
review some of the published opinions in order to fully 
realize what we pay for handling material. A recent article 
published by a nationally known consultant estimates mate- 
rial handling costs to be 30 percent of total maintenance 
labor costs. Other maintenance authorities estimate yearly 
material handling costs for all industry to range from $4 
to $5,500,000,000. A relatively small degree of improvement 
in this category can result in sizeable yearly savings in any 
of our plants. 


Basic Plan 

In analyzing the shop and warehouse facilities phase of 
a maintenance program, the first basic question is, “What 
size and kind of layout is best suited, necessary, and eco- 
nomical for a particular operation?” In order to better 
analyze this particular problem, let’s look at a basic plan 
for a refinery which has a 71,000 bbl per day crude capacity. 
This particular plant has conventional crude and vacuum 
units, gas concentration and vapor recovery system, catalytic 
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STRATCO 


EVAPORA 


For Continuous 
Dehydration and 
Degasification 


Designed for removal, under vac- 
uum, of small percentages of volatile 
liquids or gases from higher boiling 
point liquids. 


Widely employed in continuous 
lube compounding plants for bright- 
ening of lubricating oils. 


Available in sizes ranging from 
bench scale laboratory units to com- 
mercial 500 GPM units. 


Modified flash evaporators, with 
capacities to 50 GPM are available for 
continuous grease dehydration and pol- 
ishing. 


Representatives 

D. 0. Foster Co., Pittsburgh Rawson-Houlihon Co., Inc., Houston 
D. D. Foster Co., S. Charleston, W. Va. The Rawson Co., Inc., Baton Rouge 
Lester Oberholtz, Los Angeles F. J. McConnell Co., New York 
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FIG. 2. Section of pump repair shop. Foreman's office is on the 
right. 360° swing jib in lower left. 


reforming, fluid catalytic cracking, HF alkylation, SO 
extraction of gas oils, and the related trcating, loading and 
pumping facilities. The normal maintenance and some con- 
struction work is performed by 220 people and the basic 
craft organizations are involved. Basically, this maintenance 
force is employed to maintain the operating equipment in 
the proper state of repair to insure maximum onstream 
time of the units. The extent of major fabrication that is 
done in each plant is a necessary consideration in sizing 
the facilities and in the layout. After considerable study, 
a basic premise of 200 sq ft of shop space per man was set 
The warehouse was sized on the basis of stock value to be 
carried and the nature of the material carried in stock. Fig. | 
shows the basic plan for the unitized shop and warehouse 
and equipment cleaning facilities for the above refinery 


Physical dimensions. This particular shop building is 120 
ft wide by 175 ft long. The width is divided into two bays 
each being 60 ft wide. Total floor space is 21,000 sq ft, of 
which 1000 sq ft is utilized for offices, tool crib, and rest 
room facilities. The width of the building was more or less 
set by the maximum economical span width. It appeared that 
60 ft is the maximum width for this overall size facility 
from an economic viewpoint. The economics necessarily 


FIG. 4. Welding and cutting operations in progress. Effective- 
ness of reels and ground plates are obvious. Note the mag 
netic grounding clamp attachment in the lower left 


C-34 


MAINTENANCE 


FIG. 3. Welding machines, electrode reels and hose reels mounted on 
center column. Oxygen-acetylene traps are mounted on same column 
on the back side 


includes the cost of the overhead traveling crane, which 
must span this distance. 

Ventilation. There are no partitions inside the building, 
which permit maximum flexibility for movement of ma- 
terial, maximum utilization of floor space, and provides for 
a rather inexpensive system of ventilation. The building 
is not air conditioned, except for the offices and the pyrom- 
eter room in the Instrument Shop. Adequate ventilation 
and cooling is provided by six circulating fans mounted in 
the roof. These units can circulate 100 percent inside air, 


FIG. 5. Interior of warehouse showing bin storage to the left and pallet 
storage on the right. Small office in the center is the material issue counter 
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FIG. 6. Small item material is shown stored in metal baskets 


outside air, or any combination of the two. They are sized 
so that the total air in the building is displaced every five 
minutes. Internal circulation permits comfortable working 
conditions when outside temperatures are in the 100 F range. 
Where this type of conditioning is adequate, substantially 
lower initial investment is required. Considerable savings in 
time is also effected because it is not necessary to open and 
close outside doors each time a workman enters the building 

Layout. In laying out the shop, consideration was given 
to the types of work done by each of the crafts. Related 
crafts were grouped together to the extent possible. Layout 
also must consider the delivery of material from the ware 
house. Movement of large equipment in and out of the 
welding and machine shops was a major factor in locating 
these two shops so that they would have outside doors in 
two walls. The crafts using numerous amounts of small 
warehouse items were located adjacent to the warehouse 
In order to provide maximum floor space, the tool crib, rest- 
room, and shop offices are located near the center of the 
building in a two story “island type” of structure. The tool 
crib, restroom, and office air conditioning equipment are 
on the ground floor while the offices are on the second level 
Sufficient space is provided for five offices, one conference 
room, tool crib, and restroom in 1000 sq ft of effective 
floor space 


Material Handling Facilities 

The shop is adequately equipped with material handling 
facilities. Each bay is equipped with one five-ton overhead 
crane spanning the full width of the bay. The cranes are 
electrically powered in three directions; vertically, and in 
all quadrants horizontally. The hoists and cranes are 
equipped with pendant type controls which permit the 
operator to walk along the shop floor and manipulate the 
crane in all directions. Five different speeds are available in 
each direction of operation. The cranes are operated by the 
craftsmen using them in the performance of their work. In 
addition to the two cranes, 16 one-ton jibs are provided 
Fifteen of these jibs operate through a 180° arc on a 20 ft 
radius. The other operates through a 360° circle on a 20 ft 
radius. Each jib is equipped with a one-ton electrical hoist 
which is powered in the vertical direction only. Each of 
these hoists is equipped with floor level pendant controls 
The 360° swing jib is located in the center of the Instru- 
ment Shop and due to its flexibility it has not been necessary 
to provide an additional jib in this shop. Electrically powered 
hoists in this service have a relatively good payout due to 
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FIG. 7. View of unloading docks showing hydraulically operated dock 
at the right. Overhead hoist and ground level entrance are also shown 


the frequency of use. Fig. 2 is an inside view of the shop 
showing the island structure in the center and the various 
jibs and overhead crane. The 360° jib is located in the 
lower left portion of the picture 

Jib cranes provide a rather interesting design feature 
because they basically determine the total building height 
The jibs are so designed to permit a vertical hook travel of 
10 ft above the floor. A specially designed jib was provided 
which requires the minimum vertical support distance. The 
span and truss design are the two remaining features estab 
lishing the total building height 

A one-ton fork truck is assigned to the shop as a means 
of transporting equipment between shops and to and from 
the cleaning building. In addition, small desk size carts 
with casters are used for temporary storage during breakout 
procedures and can be used to transport small weight items 
to various shop locations 


Service Facilities 

Building services. Gas, air, oxygen, acetylene, water, and 
steam are piped throughout the building wth takeoffs where 
needed. Oxygen is provided from a central cascade system 
and eliminates the loss of time involved in changing individ 
ual bottles. Oxygen can also be provided in liquid form and 
accomplish the same purpose. Acetylene or propane is pro 





A. P. Olbrich was eraduated from Texas A&M with 
a BS in mechanical engineering in 1939, after which 
he started work with Phillips in various phases of 
refinery maintenance, design engineering and opera 
tions; assistant mechanical maintenance superintend 
ent for four years, and mechanical superintendent of 
refinery maintenance for four years. He has held his 
present position of chief maintenance consultant in 
Phillips’ refining department for two and one-half 
vears. Olbrich served as ship superintendent in ship 
repair work during World War Il as a member of thi 
U.S. Navy. He is a registered engineer in Oklahoma 
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FIG. 8. Chemical cleaning vats are behind the protective shield. 
Breakout and rinse area is to the right. 


vided somewhat in the same manner by cascading a number 


of cylinders into two batteries so that one battery can be 
changed while the other is in operation. This system has 
been complemented by the use of hose reels for air and 


oxygen-acetylene. These reels prevent hose damage and are 
a factor in improved housekeeping practices. 

Welding. In order to conserve working space, all welding 
machines, reels and oxygen-acetylene traps are located above 
the floor level and mounted on the structure of the build- 
ing. Fig. 3 shows this arrangement quite clearly. In this 
particular case the welding machines are the rectifier type 
and are mounted in an inverted position. This permits op- 
eration of the controls from the bottom side by means of 
an extension wrench. Later developments on rectifier weld- 
ing machines permit upright mounting with electrical exten- 
sion of the controls for remote control operations. You 
will note the layout of the various hose and cable reels in 
Fig. 3. Further observation will point out the housekeeping 
and safety features provided by the various reel installations 
Within the last two years welding equipment manufacturers 
have successfully developed a reel with a tension spring 
which permits its use on welding electrode leads. The reels 
pay out on the time-saving features and the frequency of use 

Grounding work. A rather unique system for grounding 
welding work is provided in this shop. The floor of the weld- 
ing shop is provided with | ft square by | in. thick ground- 
ing plates which are integrally poured with the slab. These 
plates are connected beneath the slab and grounded to the 
building structure. The grounding plates are spaced on 10 ft 
centers and permit welding to be done in any portion of the 
shop with grounding leads a maximum of 10 ft in length. 
The grounding leads are attached to the plates by means 
of magnetic clamps. Fig. 4 shows a typical welding job in 
progress with the various reels and grounding system being 
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utilized. Note the absence of hose and excess electrical leads 
usually inherent in most welding operations. 

Central shop facilities permit the installation of a com- 
plete and centralized electrical load center. All electrical 
outlets, controls, and feeders are actuated and controlled 
from this center. This type of electrical system provides 
for an easy to apply and economical preventive maintenance 
program. The load center for this particular shop is located 
under the floor deck of the offices and requires a minimum 
of valuable floor space 


Special Features 

In analyzing the work done by the Instrument Section, it 
was decided that specially equipped rooms were needed for 
calibration of flow equipment and pyrometer equipment. 
Two rooms, each approximately 10 ft square, were provided 
for this purpose. The nature of instrument calibration makes 
it necessary to provide specialty equipment and desirable to 
have a limited degree of isolation. The flow equipment 
calibration room is equipped with a specially designed cali- 
bration table equipped with the various test apparatus. 
Mounting racks for the different sizes of recording equip- 
ment are used to reduce setup time. Calibration time is re- 
duced some 50 percent over previous methods and accuracy 
is much improved. The other room is equipped specifically 
for calibrating temperature recording and indicating instru- 
ments. A specially designed work table is utilized to reduce 
setup and calibration time. In order to correctly calibrate 
this type of equipment, all calibration should be made under 
controlled humidity and temperature conditions. This has 
been taken care of by equipping the room with a one ton 
air conditioner. 


Warehouse 

Warehousing of spare parts is primarily a maintenance 
function even though on a dollar basis a considerable quan- 
tity of material is handled for the Operating Department 
However, this material consists primarily of chemicals and 
catalyst. The majority of the warehouse transactions are in 
connection with supplying parts for mechanical equipment. 
On this basis, the warehousing operations should be an in- 
line organizational function in the Mechanical or Mainte- 
nance Department. For the same reasons the warehouse 
should be physically located as near the center of mainte- 
nance operation as possible. It was concluded and experience 
has so proved, that the most efficient operation can be real- 
ized by unitization of facilities. Both the shop and warehouse 
activities, although separate functions, are housed in one 
building. The buildings are separated by a wire mesh wall 
with a power operated door between the two for material 
deliveries. An air actuator permits the fork truck operator 
to automatically open and close this door, thus eliminating 
much time lost in manually performing this function 

Since the majority of stock items are issued to the central 
shops, the short distance involved reduces delivery time 
appreciably. Practically no over-the-counter deliveries are 
made. The material is delivered to the shops by a fork truck 
operated by warehouse personnel. Field deliveries are made 
by two pickup trucks operating on a fixed route and time 
cycle. The trucks are operated from the truck pool. Material 
requests are made by telephone by the individual workmen. 
Complete cataloging of major mechanical parts was the 
biggest contributing factor in making such a system work- 
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DU PON 


Number 98 in a Series of Bulletins for the Petroleum Industry 


EWS 


SEPTEMBER-OCTOBER 1959 





How to use winter weather and RP-2 to 
loyalty for your gasolines 








New 
TEL Manager 


JOHN R. SABINA is our new manager of 
the tetraethyl lead and planning section 
of Du Pont’s Petroleum Chemicals Divi- 
sion. He replaces T. Baldwin Prickett, 
who retired March 31 after 33 years in 
the petroleum industry. 

Mr. Sabina joined the Du Pont Com- 
pany in 1937, heading a new group in 
the Organic Chemicals Department. In 
1944, he became manager of the petro- 
leum chemicals section and two years 
later became technical manager of the 
newly formed Petroleum Chemicals 
Division. 


Has Published Many Technical 
Articles 

Mr. Sabina holds a B.S. in Electrical 
Engineering from the University of Penn- 
sylvania and was associated with the 
Atlantic Refining Company before join- 
ing Du Pont. He is well known for his 
numerous technical articles in the petro- 
leum field and his activities in sodladent 
societies. 


ADVERTISEMENT —Prepared for the Petrol Ch 





l’VE HAD ENOUGH STALLING 
WITH THIS GASOLINE... 
TOMORROW | CHANGE 


PERISH THE THOUGHT from all your customers’ minds 


MY BRAND! 


i 


by including Du Pont RP-2 in your fall 


and winter gasoline blends. Du Pont RP-2 prevents carburetor icing, the most common cause of stall 
annoyance that can frustrate motorists into switching gasoline brands. RP-2 also prevents rust, acts 
as o carburetor detergent and supplies valuable phosphorus credit 


When the frost is on the ground and cold, 
wet winds once more fill the air, you'll 
have a better chance than ever to build 
up loyalty to your brand of gasoline 

It’s when his car stalls that a motorist 
starts shopping for his gasoline and con- 
siders seriously which brand gives him 
the best performance 

We can help you cash in on this with 
Du Pont RP-2, an additive that gives 
three-way protection to your customers’ 
cars and a “phosphorus bonus” to you 


Prevents stalling due to carburetor icing 


RP-2 keeps throttle plates and throats of 


carburetors from being wetted by water 
droplets. Sufficient RP-2 in your gasoline 
will keep customers’ carburetors from 
icing up during adverse weather. The 
chart on this page shows just how this 
affects seein properties 


Keeps carburetors clean RP-2 coats 
throttle plate, throat, and walls of car- 
buretor, adds a detergent action which 
prevents foreign matter from building up 
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into a choking scale. This action keeps 
new carburetors clean, cleans old car 
buretors previously used with gasolines 
unprotected by RP-2 


Controls rust RP-2 forms a 
between metal and moisture, blocks rust 
formation before it can start prevents 
rust in the fuel system and during stor 

age, too 


barrier 
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Phosphorus credit You can take a phos- 
phorus credit when you use RP-2. At 15 
pounds per 1000 barrels, RP-2 adds 
about 0.03 theory of phosphorus to 
premium grade gasoline 


How to get started for next winter First, 
you'll want the complete technical story 
on RP-2, phe es om a new bulletin 
You can get a copy by calling your 
Du Pont representative or writing us 
direct 


You can follow this up with this com- 
»lete merchandising and advertising kit, 
»ased on proven methods for getting the 
optimum attention from your market 
when you use RP-2 additive 





Have you heard 
about our linear 
programming service? 


In case you missed our offer a few months 
ago, we take this chance to reiterate the 
fact that we have set up a linear pro 
gramming service in our Petroleum 
Chemicals Division 

This service can help you organize the 
vital variables of processing and blending 
in such a way that modern calculation 
methods can be applied to get an inte- 
grated analysis of ti gasoline manufac- 
turing operations 

A study covers such factors as: the 
value of each gasoline component 
optimum reformer severity ... the volume 
F. omponents which should be purchased 
or sold . the product quality shortage 
or give-away on all inspections related to 
specifications ... the loss sustained by 
diverting components to other grades of 
gasoline or products through choice or 
and economical use of tetra- 


necessity 
ethyl lead 

For more information on this service, 
see your Du Pont representative or write 
Du Pont, Petroleum Chemicals Division, 
Wilmington 98, Delaware 








FOA-2 gives fast answers to 
sludging problems from heavy fuels 


At a large industrial chemical laboratory, Du Pont FOA-2 was added to a sludge-ridden tank during 
fuel delivery. Tank was successfully de-sludged with only $20 worth of FOA-2, with no down-time 


This eliminated need for $800 mechanical cleaning 


A chemical manufacturing plant found 
it could save $600 per cleaning by using 
Du Pont FOA-2 in an eighteen- U-tube 
oil heat exchanger which previously had 
to be dismantled twice a year for cleaning 

At a large laboratory, operators no 
longer have to clean the burner tip in 
their boiler every five days... in Beet, 
they have not cleaned it at all since 
they started adding FOA-2 to their fuel, 
months ago 

A large office building had to clean a 
burner nozzle every day, including week- 
ends. FOA-2 makes it possible for the 
same burner to run for four days without 
a cleaning 

A chemical plant had a serious sludge 





»xroblem in its preheater when tubes 
siete plugged with deposits so hard 
they couldn’t be cleaned at all. Since 
adding FOA-2 to their fuel, this problem 
has ceased and over-all cleaning time has 
been cut by four-fifths. 

These are just five of many recent suc- 
cess stories for FOA-2 

If you’re having a sludge problem from 
the use of heavy fuels, such experience 
shows that you can count on eliminating 
or at least minimizing the problem with 
the help of FOA-2 

If you'd like to know more, contact 
the Du Pont Petroleum Chemicals Divi- 
sion representative nearest you, or write 
us direct for a bulletin 











——— SALES OFFICES 


Chicago 3—8 So Michigan Ave 
Cleveland 15—10! Prospect Ave 
Houston 2—705 Bank of Commerce Bidg 
Los Angeles 17 —612 So. Flower St 
New York 20 —45 Rockefeller Plaza 
Philadelphia 2—3 Penn Center Plaza 
Pittsburgh 22—1 Gateway Center 

San Francisco 4—!!! Sutter St 
Seattie 3—4003 Aurora Ave MElrose 2.6977 
Tulsa 1—1811 So. Baltimore Ave LUther 5-5578 


in Canada—Du Pont of Canada Limited, Petroleum Chemi 
cals, 85 Eglinton Ave. East 

Toronto 12—Ontario HUdson 1-646] 
OTHER COUNTRIES: Petroleum Chemicals Division, Export 
Sales, Wilmington 98, Delaware, PRospect 4.2962 


RAndolph 6.8630 
MAin 1.3422 
CApitol 5-1151 
MAdison 4-1354 
COlumbus 5-2342 
LOcust 8.3531 
ATiantic 1.2933 
EXbrook 2 1934 
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able. The catalogs contain prints and parts lists for the 
major mechanical equipment. This ready reference permits 
the craftsmen to order individual parts by stock card num- 
ber, name, or manufacturer’s number. 

Docks. Each section of the central shops area and all field 
locations are equipped with material docks. Material is 
delivered to the “IN” side of these docks and at the same 
time any material appearing in the “OUT” side of the docks 
is returned to warehouse stock. This system reduces the 
time spent in hunting for and returning materials and pro- 
vides for minimum handling. The time involved in the actual 
delivery of material under this system normally constitutes 
only a very small percent of the total time involved in a job. 
Material delivery delays must be avoided for most efficient 
operation. The time lost by the individual making the de- 
livery is normally a small fraction of the total time lost 
by the craftsmen performing the work 

The close proximity of the two facilities has an important 
psychological aspect in breeding a better understanding of 
the problems involved in both operations. Such relationship 
results in improvement in services rendered, which is re- 
flected in overall reduction in the time required to perform 
the maintenance functions. A better understanding of the 
overall problems by all sections is necessary to arrive at 
minimum capital investment stock levels. Unitized facilities, 
catalogs, procedural changes, and a general review of spare 
stock requirements have resulted in reduction of capital 
stock slightly greater than one-half of the original stock 
quantity 


Physical arrangement of the warehouse provides for max- 
imum utilization of space and minimum material handling 
Small, regularly used items are stored in bins or shelves near 
the delivery point to the shop and/or field. 

These are normally small size items and are generally 
fast moving items. In order to most effectively use the build- 
ing space, all other material is palletized. Pallets are stacked 
a minimum of three and some are stacked five and six high, 
depending on the size of the material stored. A typical view 
of the bin and palletization storage is shown in Fig. 5. 

Small stores. Storage of numerous small quantity material 
items such as bubble caps, tray parts, small size 45° weld 


ells, etc., present a rather complicated problem. This has 


been overcome by storing such items in metal basket con- 
tainers more commonly known as palletainers. These can 
be stored on regular racks as shown in Fig. 6, or they can 
be nested one on the other. You will note the neat manner 
in which this type of material is stored. The palletainers are 
42 by 48-in. in overall size and have a 2000 Ib capacity. The 
end gate drops at '2 height, which permits ready access to 
the material. This feature is very necessary when the baskets 
are nested together 

Receiving. All material is received into the warehouse by 
truck. The unloading dock consists of a floor level door 
which will permit driving into the building if necessary. How 
ever, most material deliveries are unloaded on a specially de- 
signed dock. In order to maintain a ground level floor for 
the building it was necessary to excavate for an unloading 
ramp on one end. This ramp is wide enough for two large 
transport trucks. In order to compensate for the variations 
in truck bed to ground heights, a hydraulically operated plat- 
form is provided at one unloading spot. The platform is 
pivoted at the floor level on the building side and is raised 
or lowered on the truck end as necessary. The second truck 
spot has a fixed height dock, but was so designed that 
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hydraulic operation could be installed later. Approximately 
four years of operation does not justify the installation of 
the second unit. Trucks are unloaded by the fork truck 
and/or the overhead hoist which can be used for large 
weight or unusually large items. Fig. 7 shows the unloading 
ramps and the dock leveling idea. The overhead hoist for 
unloading of stock items is also quite evident. The powered 
doors at the unloading dock are provided with pneumatic 
activators which permit the truck to automatically open 
the door when entering and close it when leaving the ramp 
Steam coils were poured integrally with the ramp floor to 
thaw ice and snow in the winter months 


Equipment Cleaning Facilities 

Although equipment cleaning facilities are not physically 
located as part of the shop building, its utility is such that 
it should be considered as a necessary addition. Since clean- 
ing time requires from 7 to 10 percent of total maintenance 
time, cost reductions from proper facilities can be quite 
substantial. The nature of cleaning equipment is such that 
a separate building is deemed advisable. However, the facili 
ties should be located in the immediate shops area to elimi 
nate as much material handling time loss as possible. Such 
facilities properly located can cut cleaning time to the 3 
to 5 percent range. 

The cleaning building is located approximately 60 ft from 
the shop building. Equipment removed in the field is taken 
to the cleaning building and chemically cleaned either com 
pletely assembled or partially disassembled, depending upon 
the type of equipment involved and the extent of cleaning 
necessary. In many cases secondary cleaning is essential 
after complete disassembly. The building is equipped with 
four 4 ft by 6 ft rectangular vats approximately 5 ft deep 
Each vat contains individual steam coils for heating the 
solution and an air header for proper agitation. Both factors 
are necessary to perform an acceptable cleaning job. The 
vats are located along one wall of the building and the 
remaining space is utilized for breakout and rinsing opera 
tions. A two-ton overhead crane and air hoist provides the 
necessary material handling facilities. The vats are filled 
with various chemical cleaning agents for hydrocarbon and 
rust removal. Fig. 8 shows the vats, overhead hoist, and 
breakout area to the right. 

In some cases chemical cleaning is not sufficient for ac 
ceptable cleanliness. A stationary sandblasting rig is pro 
vided just outside of the cleaning building for equipment 
in this category. Cleaning facilities are paid out on the basis 
of savings effected in actual cleaning time and in increased 
quality and quantity of shop work production 

In determining the type of shop and warehouse facilities 
necessary, a thorough study must be made of each plant and 
the final decision made on the basis of the specific needs 
and economics of the particular plant. This study must be 
based on the premise that we must reduce operating costs 
to a minimum in order to improve competitive status. To 
effect an improved economic position we must operate our 
equipment at a maximum onstream time. Many considera 
tions enter into such operations and one of these is efficient 
and economical maintenance. Experience has shown that 
low cost maintenance can be facilitated by utilizing central- 
ized maintenance facilities for shop and warehouse opera- 
tions. Many other factors enter into low cost maintenance 
such as proper organization, supervision, training, planning 
and scheduling, and procedures and methods. Each is equally 
important and the ultimate results can be achieved only by 
fully exploiting all of these factors *** 
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Bobtail truck of (iss) “T-1” Steel delivers 


“The USS “T-1’ Steel used in the construction of 
our newest retail delivery truck for propane gas 


saves so much tare weight that we can operate it 
for $4,860 per year less than the cost of running an 
identical capacity unit of regular steel,”’ reports 
Mr. Spencer Pepper, executive V. P. of Stewart 
Petroleums, Ltd., Calgary, Alberta, Canada. 

Weighs 13°% less. Loaded weight of the new truck 
is 20,500 lbs. — or 3,240 Ibs. lighter than the old 


truck. But it carries 445 lbs. more propane. In ad- 
dition, it can haul a profitable load even when 
weight restrictions cut the load to 75% of normal. 
Delivers 41% more. In January, 1959, the ““T-1” 
Steel truck boosted monthly deliveries from 24,636 
gallons for the old truck to 34,845 gallons for the 
unit of USS ““T-1”’ Steel—or 10,209 gallons more. 
Saves $4,860 a year. The use of lightweight con- 
struction with super-strength USS “T-1” Steel, 














This USS “T-1 


Steel transport tank was built by Calgary Steel Tank, Ltd. Weight was reduced by 2,000 pounds so that a lighter, less costly chassis could be used 


41% more propane, saves $4,860 a year 


translates itself into an operating economy of at 
ast $1.50 per pound yearly. Based on a weight 
saving of 3,240 pounds, this results in a total 
saving of $4,860. 
The money-saving advantages of USS ““T-1”’ Con- 
structional Alloy Steel are not limited to trucks 
and trailers. You can build lighter, stronger and 
less costly storage tanks for petroleum products 
because USS ‘“*T-1"’ Steel has a minimum yield 


strength of 100,000 psi. This permits design to 
higher working stresses with a sizeable reduction 
in steel thickness. Wherever great strength, light 


weight, toughness and weldability are needed 
USS ‘“‘T-1” Steel will help solve your problems 


For information, contact our nearest Sales Office 
or write United States Steel, 525 William Penn 


Place, Pittsburgh 30, Pennsylvania 


SS and “T-1 eres 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 

National Tube Division — Pittsburgh 

Tennessee Coa! & iron — Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 











Experience has proved... 


How pre-planning 
reduces 


maintenance costs 


Here is the first report on how a major West Coast 
petrochemical manufacturer controls costs... 
backed by three years of operation 


re 3 Carpenter, The Dow Chemical Company, Pittsburg, California 





MAINTENANCE ... as it effects manufacturing costs 
continues to grow in importance. In recognizing this, the 
Western Division of The Dow Chemical Company has 
taken some bold steps designed to increase efficiency and 
reduce maintenance costs. Reduction of maintenance cost, 
however, is a complicated procedure...there is no indi- 
vidual panacea to produce remarkable results. The require- 
ments are a good organizational set-up and a real intensive 
look at a number of individual procedures, each of which 
contribute or detract from the total results. 

Here is the eight point program that was set up reflecting 
a number of good maintenance administration techniques. 


|. All maintenance employees were placed under the 
jurisdiction of the maintenance department. Previ- 
ously some departmental maintenance men reported 
to operating or production supervisors. 


Established a group of multi-skilled craftsmen to 
handle welding, pipe-fitting, boiler-making, iron- 
working, lay-out, and equipment repair 


Established multi-craft salaried foremen, working in 
specified plant areas in order to develop particular 
knowledge of area problems. Discontinued use of any 
leadermen belonging to the Union bargaining unit 


Expanded and modernized the existing work order 
and priority system. 

Established better record-keeping and cost account- 
ing functions. 

Established a detailed daily scheduling function ad- 
ministered by a field superintendent responsible for 
work execution. 

Upgraded training functions, craft skills, and phys- 
ical facilities as administered by a shop superintendent 
Instituted a detailed planning group to handle all work 
orders, as administered by the maintenance coordi- 
nator, who directs the efforts of five engineer-esti- 
mators. 


Maintenance cost reduction is materially influenced by 
the collective productivity of the members of the depart- 
ment. One method is to increase the productivity of the 
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individuals by increasing their skills with proper training. 
But one of the most fertile fields for improvement of pro- 
ductivity is through detailed pre-planning of each job. 


Faulty Planning 

Some of the easily recognizable faults of insufficient pre- 
planning that frequently occur and materially decrease the 
productivity of a craftsman no matter how skilled he is as 
an individual, are: 


1. Workmen arrive on the job and stand by while fore- 
men contact operating personnel for more detailed 
instruction of what is to be done. 


The number of workmen do not match the magnitude 
of the job — either too many or too few. 


They are of the wrong craft skill, or have arrived in 
the wrong sequence. For example, the riggers have 
arrived before the electricians have disconnected the 
equipment electrically. 


Craftsmen are left to decide how to do the job, and 
what materials are required from the storeroom. They 
stand by and wait for delivery of material and special 
tools, or leave job site to procure them 


It is discovered that some materials must be pur- 
chased outside the plant site. This frequently causes 
the job to be stopped before completion to await 
materials. Productivity decreases due to unnecessary 
moves on and off jobs 


Production or operating people alter the job while 
it Is In progress, causing delays and a drop in pro- 
ductivity. Changes are frequently due to insufficient 
thought about what is desired at the time the work 
order is written. 


Most operating or maintenance people can recall when 
some of the above occurrences, to varying degrees, have 
influenced productivity. All of them are correctable by pre- 
planning. The detail or degree of pre-planning which is 
attempted is often open to question. The smaller the job, 
the less amount of pre-planning that is required. However, 
even a small one hour job that is mistakenly assigned with 
some essential material missing can cause considerable loss 
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“Maintenance Cost reduction is 
materially influenced by the col- 
lective productivity of the mem- 
bers of the department.” 

OS LE LETTE LEDIIID EDIE ILLES BE ETE 


of time due to unnecessary travel and reassignment. On 
complex jobs, detailed pre-planning is an absolute necessity, 
with material procurement, conferences of supervisory 
personnel, and detailed bar-charts frequently used. Jobs 
of medium to small magnitude are most frequently neg- 
lected with regard to pre-planning. 

It is granted that unnecessarily detailed pre-planning on 
simple jobs can also be an expense. However, it is felt that 
the usual tendency is to underplan on jobs of the usual 
magnitude, rather than over-plan on simple jobs. 


Organization 

rhe planning and estimating group consists of five main- 
tenance engineer-estimators, headed by a graduate mechan- 
ical engineer with design and plant engineering experience 
who is called the maintenance coordinator. The engineer- 
estimators are salaried and have been selected on a merit 
basis from the union bargaining group. Their prior experi- 
ence as journeymen was in such crafts as electrical, fitter- 
welding, machinist, and mill-wright and repair work. They 
have been given supplementary training in sketching, iso- 
metric drawing, and estimating. They have taken night 
school and junior college courses individually. 

Four of the maintenance engineers are permanently 
assigned to plant areas. This enables them to gain experience 
in these areas with regard to materials, processes, corrosion, 
equipment and the particular area problems. This often 
enables them to act in consultant capacities to operations and 
maintenance foremen in these areas. The fifth maintenance 
engineer-estimator, with a journeyman electrical back- 
ground, processes electrical work orders and serves as a 
vacation or illness relief man. 

These five men process approximately 150 to 160 work 
orders per week, or 30 per man per week. Small jobs which 
are less than two hours duration and of routine or repetitive 
nature are handled on routine or standing work orders 
without benefit of pre-planning. 


How Is a Typical Job Handled? 

A work order, initiated by an operating department, is 
first delivered to the maintenance engineer. He analyzes the 
job, and usually discusses it with the originator to obtain 
the full story. He may make suggestions as to alternate 


J. S. Carpenter is Maintenance 
Superintendent of the Pittsburg, 
California plant of The Dow 
Chemical Company. He was em- 
ployed by Dow in 1940 after 
graduation from the University 
of Washineton with degree of 
BS in chemical engineering 
After spending five years in 
production work at Midland, 
Michigan, he was transferred to 
California, doine research and 
development work, inorganic and 
organic production work, and in the maintenance field for 
the last two years. He is a member of The American Insti- 
tute of Chemical Engineers and a registered professional 


~ \ 


engineer in California 
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methods, additions or deletions, and in general “firms up” 
the job in both his mind and in that of the originator. He 
may also consult with the multicraft area foreman (who 
will execute the job) for both advice and for informational 
briefing of the foreman. If the job is straight-forward, both 
of these contacts may be unnecessary. 

An estimate of the job is then made. This includes an 
estimate of both craft designation, number of men involved 
sequence of operations, determination of pre-fabbing re 
quirements, purchase of material from outside sources, 
sketches, Polaroid camera shots, bills of material from 
storeroom, and total estimated cost of the job including both 
labor and material. If so requested, the estimated cost will 
be discussed with the originator. If over the originator’s 
authorization limit, the maintenance engineer will originate 
the authorization request and process it for successive sig- 
natures leading to approval. 





WORK ORDER 


__ N& 51642 





NSTRUCTIONS (INCLUDE SAFETY PRECAUTIONS) 


Revise P-11 discharge pipe header so that the floor 





_water hose header can be separated from the rest of 
the piping. See H. Lozano for reviséon. 
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FORM NO. 317. 18-2M-558 


FIG. 2. Work order No. 51642. 


Work orders are processed with due reference to the 
priority assigned by the originator. If the job is of such 
magnitude as to preclude processing and planning on a one 
or two day basis, efforts are made to assign a realistic 
priority. 

The processed work order packet or pre-planned job then 
passes from the maintenance engineer's hands to the clerical 
staff for recording and ultimate transmittal to the field 
superintendent for scheduling and work execution. Packet 
includes the original work order which is on a ditto-master 
form. This now also includes the craft designation, sequence, 
estimated man-hours, and estimated dollars. Also included 
with the packet is a more detailed description of how the 
job is to be done. Frequently it will include one or more 
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ADEQUATE 
FACILITIES 


= Four Point Program Provides: 


service-proved engineering design 

guaranteed job ratings 

complete fabricating facilities 

technical service before, during and after installation 





One reason that Efco does it right is its many years of 
experience in designing and fabricating heat-exchangers 
for the wide range of temperatures and pressures repre- 
sented by ethylene plants and platinum catalyst reforming 
units. We are recognized specialists in handling all grades 
of carbon, alloy, and stainless steels, nickel, aluminum, 
and special low-temperature materials. 


ASK OUR GULF COAST CUSTOMERS — THEY KNOW US WEILL 
Write for General Catalog 


EFCO HEAT TRANSFER EQUIPMENT 


Engineers and Fabricators, Inc. 
P. O. BOX 7395 HOUSTON 8, TEXAS 
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“T he amount of field work now be- 
ing done actually exceeds that 
prior to this reorganization... 
with less craftsmen” 

A TE A ARRAN SRM 


Polaroid camera shots which locate the area or equipment 
Drawing on the Polaroid picture with a felt-tipped pen 
usually produces a simple, clear isometric-type description 
of the piping or equipment alteration to be made. (See 
Fig. 1.) 

Also included in the packet is a bill of material, made 
in triplicate, which also serves as a storeroom requisition. 
he clerical staff processes the work order packet, logging it 
as to priority, estimated hours for backlog reports, and de- 
termines the number of work order copies to be run from 
the ditto-master, (Fig. 2). Copies are sent to all the foremen 
involved, to the field superintendent’s files for scheduling 
purposes, to the master files of active jobs, to the IBM sec- 
tion of accounting to establish an account to collect charges, 
and to the plant or coordinating engineer responsible for 
the planning functions. 

The area foreman is thus alerted that a job is pending 
upon receiving the work order, estimates, bill of materials, 
and sketches and pictures. This frequently gives him time 
to study the job personally for several days before work is 
to be started. If outside purchased material is on order, the 
work order is so marked, and the field superintendent’s 
copy is placed in a “hold” file until the material arrives. 

The job is scheduled at the morning scheduling session 
for execution the following day. It is then noted by work 
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DESCRIPTION 
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THE DOW CHEMICAL COMPANY 


PITTSBURG, CALIFORNIA 


Bill of Material and Requisition 


MAINTENANCE 


order number and brief description on the area foreman’s 
work distribution sheet. In early afternoon he receives the 
work distribution sheet, and a force report indicating the 
men assigned for the following day. He refers to the work 
order already in his possession, the sketches and pictures, 
and the bill of material, (Fig. 3). A phone call to the store 
room, identifying the bill of material by number, is sufficient 
to assure materials delivery to the designated delivery stop 
that afternoon. 

On the following morning, the area foreman picks up the 
assigned men and their tools at the central shop, and pro- 
ceeds to the job area. He has sketches and/or pictures to 
supplement verbal instructions on what is to be done. The 
material is on hand to start the job. 

Such detailed pre-planning does not preclude the possi- 
bility of minor field changes, need for occasional supple- 
mentary material deliveries obtainable from the storeroom 
by phone. But with the sketches and pictures, a work order 
which has awaited scheduling for several weeks, quickly 
comes back to the foreman’s mind. It greatly decreases the 
need for any further contacts with the originator of the 
work order. The jobs more often are carried through as 
planned, rather than “played by ear” with various people 
suggesting changes or improvements while the job is in 
progress. 

Detailed pre-planning is not a cure-all for all maintenance 
problems. There are both advantages and disadvantages. 
But it is self evident that if efforts have direction and move 
forward with an established plan, they are bound to be 
more effective 

There were some criticisms in establishing this degree of 
pre-planning. Craftsmen complained that such detailed 
pre-planning of jobs takes away their initiative and pride 
of workmanship. They less often put “something of them- 
selves” in the form of personal ideas into the job. Area 
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FIG. 3. Bill of material and requisition for work order No. 51642. 
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WOLVERINE TUBE DIVISION 


Mining . . . refining lumbering agriculture 

manufacturing — diversified indeed are the 
product and market areas of the companies making 
up the industrial family of Calumet & Hecla, Inc 


Of course, Calumet & Hecla has for many years 
been recognized as a copper producer. Since 1859, 
in Michigan's Upper Peninsula, the Calumet Divi 
sion has been mining Lake copper — one of the 
purest forms of copper ore The refined product ts 
sent to Wolverine Tube Division for conversion into brass and copper 
tubing for plumbing installations, refrigeration, chemical and petro 
leum processing as well as for a wide variety of general industrial appli 
cations. Wolverine Tube is also a prime manufacturer of aluminum 


extrusions, and drawn and extruded aluminum tube 


The Calumet Division is widely recognized for the quality of the grind 
ing balls and mill liners it manufactures for the mining industry, as well 


as for the agricultural oxides it produces for better farming 


From the trees in the vast forest areas of Calumet & Hecla holdings 
Goodman Lumber Division manufactures plywood and other wooden 
products. C&H properties have turned up high grade uranium. The 
development of these properties and the extraction of this valuable 


element is the responsibility of the Uranium Division 


If any of the above products fall within the scope of your company’s 
requirements, remember that you pick a winner every time you deal 
with a member of the Calumet & Hecla industrial family 


A 


When you need tubing—Look TO WOLVERINI 





econ eee tq! WOLVERINE TUBE 


t CALUMET @ HECLA, INC 


TP) 
p) 17242 Southfield Road 
Allen Park, Michigan 
Quality trotied Tubing and Eatruded A 
PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
SALES OFFICES IN PRINCIPAL CITIES 
Wolverine Trufin is available in Canoda through the Unifin Tube Division, London, Ontorio. 


See Wolverine Tube at Booth 1111—27th Exposition of the Chemical Industries—November 30 
through December 4, New York City. 





Experience, dependability, engineering, PRIME SURFACE TUBE 
Wolverine prime surface heat exchanger 
tube is available in a wide range of sizes 
in copper, copper alloys and aluminum 
alloys. It is produced to ASTM Speci- 
fications B-111. 


research — if these are the things you 
look for when specifying heat exchanger 
tube you'll find them—in full measure 

at Wolverine Tube. You'll find, in addi- 


tion, a wide selection of tubing types- 





each designed to help you increase heat 


transfer efficiency. These tubes are 
illustrated and described on this page. 
You can choose any. . . or all of them 
secure in the knowledge that no 


finer tubing is made. May we have your 


DUPLEX 
PRIME SURFACE TUBE 


Composed of inner and outer tubes of 
dissimilar metals this tubing is specifi- 
cally designed to handle two different 
corrosive conditions at the same time. 


The metal combinations can be those 
required to combat your corrosion 
problems. 


next order? 





WOLVERINE TRUFIN* —THE 
INTEGRALLY FINNED TUBE 


WOLVERINE U-BEND 
PALLETS 


Here is real convenience. Working to your 
specifications, Wolverine prefabricates these 
tubes and ships them to you in disposable 
box-type pallets —in the exact order of unit 
installation. They're real time savers that also 
help you reduce tube inventory. Wolverine 
U-bends are available in both finned or prime 
surface form. 


Wolverine Trufin —the original integrally 
finned tube is manufactured in 7 different 
types. It is available in external helical low 
or high fin form or with internal, longitudinal 
fins. Your Wolverine Sales representative will 


give you the complete story — just ask him 


= 


TRUFIN TYPE W/H 


~~. 


TRUFIN TYPE H/R 





next time he calls. 


= 


TRUFIN TYPE S/T 


= 


TRUFIN DUPLEX TYPE S/T 


MW 


TRUFIN TYPE H/A 


=. 


TRUFIN TYPE L/C 


WOLVERINE FIELD 
ENGINEERING 
SERVICE 


This is a Wolverine “extra”—a staff of 
highly trained tubing technicians, ready 
at all time to help you solve heat trans- 
fer problems dealing with tubing alloys, 
corrosion or design. Just ask for their 
services . . . there is no obligation. 


WOLVERINE TUBE 
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TRUFIN TYPE I/L 





‘...1t pays to control all jobs” 


foremen in the field of job execution express some of the 
same feelings, and indicate that this decreases their impor 
tance as a field supervisor. These criticisms seemed to dis- 
appear after establishment of the program. There is stil! 
an area for display of initiative, good craftsmanship, and 
a sense of accomplishment for the workman. Foremen still 
contribute greatly to the job execution picture, in the area 
of methods, good work habits, coordination of work, and 
morale of the crews. On major jobs, they are usually con- 
sulted by the engineer during the pre-planning and jointly 
agree on certain courses of action. 

Another criticism frequently voiced is the additional 
man-power requirements. If it is agreed that planning is 
necessary, time and manpower staffing must be furnished 
one way or another. By making it the responsibility of the 
field foreman, he must necessarily be allowed time in the 
form of directing smaller field crews. And his planning time 
is subject to many interruptions. By making the pre-planning 
the prime responsibility of the maintenance-engineer-esti- 
mator, he develops greater skills and specializes in this type 
of work. He is uninterrupted by field emergencies, person- 
nel problems, and the like. 

In setting up the maintenance organization, the salaried 
field foremen and the maintenance engineer-estimators were 
chosen from the union bargaining unit. These craftsmen 
were not replaced in the working group. The amount of 
field work now being done actually exceeds that prior to this 
reorganization, with less working craftsmen. Thus, the in- 
crease in productivity of the craftsmen is due to the pre- 
planning and better direction of their activities in the field 
In essence, the pre-planners and salaried foremen have more 
than justified their existence. 

rhere have been some questions as to the scope or magni- 
tude of jobs to be pre-planned by the maintenance engineer 
estimator. A formal process, design and plant engineering 
group under a chief engineer exists on the plant sie. On 
this basis, all jobs that involve detailed design, strength of 
materials in critical applications, safety considerations, 
etc. are handled by qualified graduate engineers. Minor 
jobs, where the above considerations do not apply, are 
handled by the maintenance engineer-estimator. This is 
self-policing, as the engineer-estimator does not have the 
time to spend two or three full days on an individual job 
There are occasional incidents where operations urges the 
engineer-estimator to assume a job whose magnitude is in 
the twilight area, on the basis of faster service 

Cooperation exists between the main engineering group 
and the maintenance engineer-estimator. The central en 
gineering group has cooperated in upgrading the group by 
offering consultation, advice, and conducting classes on 
estimating techniques. In return, the main engineering group 
has been relieved of many of the small projects requiring 
some minor design and sketches. Also the maintenance en 
gineer-estimator frequently contributes valuable field and 
practical experience to the graduate design engineer 

rhe maintenance engineer-estimator also does some addi- 
tional processing to formal engineering jobs issued by central 
engineering to the maintenance group for execution. This 
is to be sure they meet the now-established maintenance 
standard of detail in pre-planning. The drawings are studied 
and man-power estimates, crafts required, and sequence 
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determined. The material take-off is prepared in detail on 
the combined bill of material-stores requisition form used 
by the foremen. Thus, formally engineered jobs are also 
subject to addtional maintenance department pre-planning 

Another valuable function in the area of pre-planning 
and coordination of crew and craft efforts, is on larger de 
partmental shutdowns. Here the pre-planners work inten 
sively for several weeks prior to departmental shutdowns 
They not only pre-plan individual jobs, but sequence and 
coordinate the dozens of written work orders that must be 
completed within the allotted scheduled down-time to com 
plete the turn-around. This involves close coordination and 
several sessions with field supervision, operations, and the 
planning group participating 

Detailed pre-planning is presented as a valuable tool in a 
well-organized maintenance group to increase collective 
productivity and decrease delays and loss of time. The usual 
criticisms of too much paper work, additional man-power 
required, and destroying the initiative of individuals do not 
seem justified. With well defined organizational procedures 
and forms, excessive time is not required for paper work 
Planning does take time, but it can be more efficiently done 
by persons making this their prime job. Incentive and 
initiative are still attractions to a good craftsman, when 
detailed planning and directions are available 

It has been attempted to show that it pays to control all 
jobs. The routine or repetitive jobs can be planned as a 
croup, or in essence are pre-planned by the very nature 
of their frequent recurrence. The brief is presented for the 
small non-recurring and moderate jobs needing detailed 
pre-planning. Experience at this plant has shown that the 
cost of detailed pre-planning and organizing is far less than 
the cost of possible job delays and lower productivity by 
proceeding with hap-hazard planning. *“** 
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with the 
MEECO UNIVERSAL 
MODEL W ANALYZER 


Full scale on most sensitive 
range, 


to one milligram of water 
per liter of liquid. To 10 p.p.m 
of moisture by volume in gases 


Direct reading scales 
no computation necessary 


Explosionproof Universal 
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features 
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Jet cleaning of exchanger bundles. Two crews on left are cleaning 
interior of tubes. Crew on right is cleaning tubebundle. 


Savings of 70 to 80 
Percent Claimed for... 


Cc. M. Ramsey 
The Dow Chemical Company 
Freeport, Texas 


A NEW METHOD of cleaning the in- 
side of exchanger tubes employs high 
velocity water jets. Actual field appli- 
cations at The Dow Chemical Com- 
pany, Texas Division, indicates in most 
cases it surpasses the older methods 
of mechanical drilling and brushing. 

This method appears to be the an- 
swer to many problems encountered 
in cleaning heat exchanger tubes. It 
is particularly effective where the tube 
fouling material, or its binder, is water 
soluble. Also, the high velocity water 
jets have been used to remove soft, 
rubber-like, polymerized materials that 
are virtually impossible to remove by 
drilling. 

Results indicate that savings can be 
realized by a lessening of both equip- 
ment down time and directly applied 
labor. These savings have amounted 
to 70 to 80 percent on actual field jobs 


C-50 
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High Velocity 
Jet Cleaning 


Equipment 

The water jet method of tube clean- 
ing is reasonably fool-proof mechani- 
cally. The equipment required con- 
sists of a high pressure pump, a high 
pressure flexible hose, a lance of tub- 
ing, and a nozzle specially designed 
by Dowell. 

The pump that has been successfully 
used is a positive displacement, triplex 
type, with a capacity of 30 to 40 gal 
per min at 5000 psi discharge pressure. 
The pump is engine driven through 
either an electric or an air clutch. The 
pump is remotely controlled from the 
cleaning location by a cable and push- 
button type switch arrangement that 
permits the energizing of the electric 
clutch or the solenoid valve that con- 
trols air to the air clutch. The pump is 
fed from gravity feed tanks or positive 
pressure lines through a strainer to the 
suction. The pump discharge has a pul- 
sation chamber for more efficient op- 
eration of the water jets, and a relief 
line back to the pump suction line. 

The flexible hose is a spiral wire re- 
inforced rubber hose capable of with- 
standing pressures up to 10,000 psi. 
Swivels are provided for each end of 
the hose. 

The lances are %4-in., seamless high- 
pressure thin walled tubing and are 
equipped with special nozzles screwed 
on the forward or cleaning end. The 


lances are usually about three feet 
longer than the tubes being cleaned. 
The body of the nozzle has six holes 
to discharge water back toward the 
end of the tube in which the lance was 
inserted; i.e., the flow is reversed as 
it is discharged to provide backwash 
through the tube. The nozzle cap has 
two holes approximately “% in. apart 
and arranged so that the discharge 
streams are tangent to a small circle 
and cut the plane of the axis of the 
lance at an angle of 30 deg to 45 deg. 
Thus the tangential motion causes the 
turbulence required for more efficient 
cleaning. 

Ine size of each of the eight holes 
is in the order of 0.025 in. in diam. 
When a relatively large volume of 
water at high pressure is fed through 
these holes in the nozzle, there is an 
extreme pressure drop taken across the 
nozzle openings. This pressure drop 
results in the high velocity water stream 
discharge. 


Operation 

In operation, the lance is connected 
to the pump discharge through the 
flexible hose. Usually two lances are 
connected in parallel to double the 
speed of cleaning. More than two 
lances could be used in parallel to 
further increase the cleaning speed. 
It appears that the operator’s ability 
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to handle a multiple of lances, and 
the capacity of the pump would be 
the only limiting factors. As the nozzle 
is placed just at the tube entrance, the 
pump is started by engaging the clutch 
by means of the remote control. Clean- 
ing starts as a result of the high water 
discharge velocities, and continues as 
the lance is pushed through the tube. 
Primary cleaning is attained as the 
streams erode the particles that plug 
or foul the tube interior. These par- 
ticles dissolve in the water if the 
material is water soluble. On other ma- 
terials, the streams remove the particles 
suspended in slurry form. The tube 
sheet face near the operator or insertion 
end, is cleaned by the two forward 
streams and the far tube sheet is 
cleaned by the six reverse flow streams 
as the lance is pushed past the end of 
the tubes. 

When a pressure drop is taken across 
an orifice, there is a subsequent in- 
crease in velocity if the flow is con- 
stant. By taking a maximum pressure 
drop across the opening, or from dis- 
charge pressure to atmospheric pres- 
sure, the maximum velocity results. 
With these conditions, for example, one 
run was made at 3000 psi, and by tak- 
ing the drop across eight 0.025 in. 
diam holes, the flow was approximately 
5.6 gal per min and the velocity ap- 
proximately 460 ft per sec. Since the 
orifices are constant in total area and 
configuration, and the volume of water 
is constant at a given pump speed, the 
discharge velocities vary directly as 
the square root of the pump discharge 
pressure when the frictional losses in 
the hose and lance are considered neg- 
ligible. The optimum velocity for a 
specific application can be determined 
very quickly in the field. It is usually, 
but not always, the maximum obtain- 
able. 


Results 

The best idea of the effectiveness of 
this method of tube cleaning may be 
gotten by examining the results of a 
job actually performed. The tubes in 
a vertical exchanger in an Organic 
Plant were cleaned by the water jet 
method. This exchanger has 645 tubes 
one inch in diameter, 16 ft long, and 
approximately one half of these tubes 
were plugged solid. The remainder 
were partially closed. The cleaning was 
done with a two lance arrangement 
and the total time required was five 
hours. This same exchanger has been 
cleaned by the drill method on pre- 
vious occasions, and the time required 
has ranged between 18 and 24 hours, 
as compared to the five hours by the 
water jet method. Utilization of the 
water jet method resulted in a 70 per- 
cent to 80 percent time saving. Three 
craftsmen were required for each proc- 
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ess; therefore, there has been up to a 
57 man-hour saving by use of the 
water jet method. 

With the drilling operation, there is 
a fairly high maintenance cost. If car- 
bide tipped drill bits are used for a 
job such as the one described above, 
usually a minimum of three are re- 
quired at a cost in the order of $25 
each. There are times when a drilling 
gun is damaged on a tube cleaning job 
and results in costly repairs. Occasion- 
ally on materials of differential hard- 





C. M. Ramsey is maintenance engineer 
for The Dow Chemical Company, 
Texas Division. He has been with the 
company since April 1956, having 
worked in the Maintenance and Engi- 
neering Departments. Ramsey received 
a BS degree in mechanical engineering 
from Texas University in 1952, and is 
a registered professional engineer in 
the State of Texas. 





ness, a drill will drift and drill through 
the tube wall. This calls for either re- 
placing the tube or plugging it to take 

out of service. With the water jet 
method, there is very little possibility 
of damage to the equipment or tubes 


Safety 

It is quite important that only com- 
petently trained personnel be per- 
mitted to operate this high velocity 
cleaning equipment. There could pos- 
sibly be severe injuries if the high ve- 
locity streams were inadvertently di- 
rected at nearby personnel. Operating 
personnel should have adequate safety 
equipment such as long sleeves, long 
gauntlet gloves, face shields, etc. Also, 
the immediate area should be protected 
with screens or partitions. 


Discussion 

The principal saving realized by the 
use of the water jet method of tube 
cleaning is the lessening of the plant 
down time. This feature is particularly 
appealing to the operating departments, 
and, of course, makes this process very 
desirable. 

Some materials that are not suscep 
tible to the erosion action of the water 
jets can be successfully removed after 
being baked. This baking heat can be 
introduced in some cases by admission 
of steam on the exchanger shell, by 
putting the tube bundle in a furnace, 
etc. 

One recent application of water jet 
cleaning was quite unique. A scaled-up 
version of the nozzle described above 
was attached directly to a series of 
hose lengths. It was used to clean about 
600 ft of three inch and four inch line 
that was plugged with a hard, crystal- 
line material. Cleaning the entire 
length was accomplished though the 
line had a series of fittings and bends 

x** 


FOR FURTHER INFORMATION ON 
AUOVERTISED PRODUCTS GEE READER SERV! 


Dependability 


One of the world’s moat dep 
erformers Old Paitht (leveer 


in ALUMINUM 
CHLORIDE 


make yours 
SOLVAY 


You can always depend on the uni- 
formity and purity of So.vay’s Alu- 
minum Chloride and on SoLvay’s 
production facilities for prompt 
deliveries when you need them. 

Write today for literature, prices 
and specific information. 


llied 
hemical 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N.Y. 
BRANCH SALES OFFICES 
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NEED TECHNICAL ASSISTANCE? 


Use Refining Engineer design handbooks, Chauncey! 














Oreck MURPHY 


® RE'S Design Handbooks Give You Full Time, Desk Side Assistance 


@ Hydrocarbon Absorption and Fractionation Process Design @ Modern Gasoline Plants 10 chapters of the latest tech 
Methods A series by Wayne C. Edmister bringing you nology covering economics, cold absorption, conventional 
t review and comparison of many process design methods ibsorption, refrigeration, dehydration, gas treating, abbre 
proposed during recent years including several new and viated plants, instrumentation, design and operation 
original developments of the author @ Mechanical Design of Process Tubular Heaters Dr. L. A 

@ Process Notebook Three-ring binder with 40 important and Mekler’s step-by-step analysis of heaters design methods 
up-to-date refining processes consisting of flow sheet engineering calculations, choice of materials and eco 
process description, operating conditions and economic nomics of design and operations 
data. Add two process cards each month, published as 
a continuing feature 

@ The Refining Tables 147 pages of tables, charts and nomo 
graphs indexed for ready reference 


@ Design and Selection of Centrifugal Pumps Selection, de 
sign, Operating characteristics and maintenance. Equations 


for design 


ORDER WITH YOUR NEW OR RENEWAL SUBSCRIPTION 


OK, enter my [] new [| renewal subscription to THE REFINING 
ENGINEER and send at no cost* the Design Handbook | list: 


(List Handbook wanted, *Refining Tables $1! extra 

[] 1 year $3 []3 years $6 Payment Enclosed ') Send Invoice Use 

this handy 
ORDER 
CARD 


today 


Name 
Title 


Company 
Home 


Address 
Company 
City State 


Check division of [|] Natural Gasoline [| Petrochemical 
industry engaged in [-] Refining |] Refining Contractor 


THE REFINING ENGINEER P. O. Box 1589 Dallas 21, Texas 


SPECIALIZED EDITION THE PETROLEUM ENGINEER 
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For Complete Information on Items Described Here, Use Enclosed Reply Card. 


Redesigned Compressors Feature Turbocharging 
And Heavy-Duty Construction 


rurbocharging plus new, heavy-duty 
construction are incorporated in rede- 
signed line of HRA-T gas-engine-driven 
compressors. Built for intermediate horse 
power range, new series is expectec to 
achieve substantial savings in fuel, : ‘in 
tenance and installation. This machine 
has already earned an outstanding record 
for dependability in more than 3000 ap 
plications 

To handle heavier horsepower load, all 
vital parts including crankcase, bed sec 
tion, pistons, crossheads and running gear 
have been made larger and more rugged 
furbocharger is jet air started and com- 
pletely self-sustaining at normal operating 
speeds 

Turbocharger is closely matched to 
operating characteristics of the engine, 
thereby assuring optimum fuel-air ratio 
over entire Operating range. Scavenging 
cylinders are completely eliminated 

Power pistons are of 2-piece, skirt and 
hanger type, precision ground and parco 
lubrized to assure wear-free break-in plus 
long life. Extra heavy lower crankcase is 
of cast semi-steel, accurately bored for 
precision main bearings. Additional rib- 
bing in main bearing support bridges as 
sures precise alignment. Main and power 
connecting rod bearings are precision 
aluminum automotive type for longer life 
and trouble-free performance 

Insulation on fabricated steel manifold 
eliminated need for manifold cooling, as- 
sures maximum turbine inlet tempera- 
ture, and minimizes radiation to engine 
room. Scavenging air intercooler is of 
finned plate type and located between 


Corrosion Chart 


To use handy chart, corrosive is se 
lected and resistance symbol is read in 
opposite window. Data presented are 
based on tests believed to be reliable 
Partial listing of company’s fluid control 
products to help solve problems in han 
dling fluids (corrosive included) under 
ill types of operating conditions, appears 
on back side of chart. Hoke Incorporated 

Circle number (42) on reply card 


UPVC Lined Fittings 


Production has begun of 8, 10 and 12 
in. UPVC-lined steel fittings to alleviate 
mechanical stress problems and to in 
crease allowable pressure-temperature 
limits in the handling of corrosive fluids 
in large sizes of unplasticized polyvinyl 
chloride pipe. Initial production includes 
90 and 45-deg elbows as well as tees, with 
flanged ends or Victaulic grooved ends 
Fittings match Schedule 80 UPVC pipe 
and the center-to-face and bolt circle di- 
mensions of flanges fittings correspond to 
ASA standard B 16.1. Tube Turns Plas 
tics, Incorporated. 

Circle number (43) on reply card 
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turbocharger and power cylinders. With 
vertical in-line power cylinders and no 
scavenging cylinders, inspection or re 
moval of power and parts is greatly 
simplified. BMEP rating is a conservative 
92 psi, assuring long life and dependabil 
ity even under temporary overload condi 
tions. High or medium compression power! 
ends can be provided to assure optimum 
fuel economy and performance from wide 
range of fuel gases 

Featuring a 14 in. by 14 in. bore and 
stroke, Model HRA-T is built in 4, 5, 6 
and & power cylinder models with horse 
powers from 660 to 1320 bhp. Two, 3 and 
4 horizontal compressor cylinders are 
used, depending on model and applica 
ions. Two companion non-turbocharged 
units rated at 750 and 1000 bhp are also 
available. Clark Bros. Company 
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70 30 Cupro-Nickel Tube 


Special processing of 70/30 cupro 
nickel tube, makes this tube highly suit 
able for modern high-temperature feed 
water heaters and other heat exchange 
applications, and provides precise balance 
between the necessary strength and duc 
tility to allow fabrication of the tube into 
U-bends. High strength 70/30 cupro 
nickel tube will be specially useful in 
power generating stations and heating 
plants where high pressures and tempera 
tures require both high strength during 
use, and ductility for installation. Tube is 
reported to be more economical for such 
applications than alloys currently used 
The 1 in. OD by .049 in. wall tube pro 
vides a minimum of 72,000 psi tensile 
strength and 15 percent elongation. This 
ductility will permit U-bends to a “bend 
radius to OD” ratio of 1.8. Where greater 
ductility is needed, for U-bend radii less 
than 1.8, specifications should call for a 
minimum of 68,000 psi and a 20 percent 
elongation. High-strength 70/30 cupro 
nickel tube can be furnished in straight 
lengths or U-Bends. Chase Brass & Coy 


per Company 
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Hydrogen-Treating Catalyst 


New catalyst, designated as Type S-4 
Hydrobon, has been announced for use 
in Unifining and Hydrobon processes 
This nickel-containing catalyst is specifi 
cally designed to give superior results in 
the pretreatment of catalytic reforming 
feedstocks for contaminator removal 
especially nitrogen and sulfur. Can also 
be used in treatment of intermediate oils 
for improved color, storage stability and 
sulfur reduction. New catalyst is fully re 
generable. Universal Oil Products Com 
pany 
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Wall Bends 


Thin wall bends of pipe and tubing 
from 4% in.-8 in. diam are available in 
large variety of wall thicknesses and radii 
To insure smoothness of finished bend 
company has installed several pieces of 
specially engineered equipment. New tech 
nique, which makes possible economical 
production of bends in smaller quan 
tities, employs use of plastic materials 
to manufacture dies, mandrels and fix 
tures. Tulsa Tube Be nding Ine 
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for leakproof, 
pressure-tight 
connections 








SEALING 
COMPOUNDS 


Heat and vibration- 

proof, non-solvent, 

will not shrink, crack 

or crumble. Makes all 

assemblies leak-proof 

and pressure-tight 

Prevents rust, cor- BASIC 
rosion, joint seizure BLENDS 


LIQUID WRENCH ° 


The super-penetrating 


rust solveat 


LOOSENS 


rusted bolts, nuts, 
screws, ‘trozen’ ports 
Liquid Wrench works 
fast...yet is absolutely 
safe for all metals and 
alloys 


At Industrial, Automotive, 
Hardware, Plumbing Jobbers 
RADIATOR SPECIALTY CO. 


Oe 


FORMATION ON 
E READER SERV 








SKIUNNER-SEAL 


PIPE JOINT 
CLAMP 
STOPS LEAKS 


pipe is 
Tela -3"i-Te Mi lahcomanadiale| 


at joint where 


SKINNER-SEAL 

PIPE JOINT CLAMP stops 

leaks at joints where 

pipe is screwed into fit- 

ting. Any temperature— 

any pressure up to 2,000 pounds. 
Saves the cost of tearing out and 
renewing leaky fittings. Prevents 
shutdowns. In stock at mos? oil 
supply stores. 


SKINNER -SEAL 
EMERGENCY PIPE CLAMPS for safe, 
sure, lasting repair of splits and 
rust holes in pipe. No pressure too 
high. Anyone can apply in a few 
moments. Made in all sizes, 2” to 
12/’ for steel and C.1. pipe. Stocked 
by practically all oil supply stores. 


Complete line of 
Repair Clamps. 
Send for Catalog 54! 


M. B. SKINNER CO. 


SOUTH BEND 21, INDIANA 


FOR 


New Equipment 





Sampling Simplifier 

To meet the need for an easy method of 
sampling where contamination must be 
avoided and where highly corrosive 
liquids are involved, a versatile, light- 
weight vacuum pump known as the 
“Golden Thief” has been developed 
Model D handles liquids up to the con- 
sistency of syrup, as well as powdered 
solids that have a tendency to “slump” or 
seek their own level. Lift of the pump is 
approximately 25 ft water at sea level 
Material passes through sanitary tubing 
from the sampling source directly to the 
sample container—never comes in contact 
with any part of the pumping unit, and 
reaches spots that are inaccessible to other 
pumps. Easy cleaning and low mainte 
nance are additional advantages. Avail 
able in stainless steel and aluminum. Since 


parts are interchangeable, the pump can 
be furnished with stainless steel base and 
aluminum body or any combination to 
meet individual needs. Equipment fits 
neck-opening sizes from 22 mm to wide- 
mouth mason jars. It can also be used for 
transferring materials to smaller con- 
tainers. W & W Manufacturing Company 
Circle number (47) on reply card 


Process Compressor 


Rugged, extra heavy construction of 
the crankcase, crankshaft, and all running 
gear marks the new Clark Model CJA 
Balanced/Opposed process compressor. 
This I1-in. stroke machine is designed 
for heavy duty applications, for smooth, 
vibration-free performance and extra long 
life. Models are built with 2, 4 or 6 cylin- 
ders, and range in size from 400 to 1750 
bhp. Rated speed is 450 rpm with drive 
furnished by an electric motor, or other 
types of prime movers. Ideal for high op- 
erating and high differential pressures, 
the Model CJA can be equipped with a 
wide variety of compressor cylinders in an 
almost unlimited number of sizes. Flexi- 
ble design feature permits assembly of 
machines to handle pressures from vac- 
uum to 35,000 psi. Clark Bros. Company 
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Refragage 

High-pressure boiler gage uses principle 
of light refraction to give sharp black and 
white water level reading with strong con- 
trast similar to that of reflex gages used 
with lower pressures. Refragage has high 
visibility from a distance and from an 
angle up to 20 degrees. It is also ideal for 
TV or mirror transmission. It is a rugged, 
heavily constructed gage for WSP to 3000 
psi. Chamber is a solid bar of steel with 
a drilled hole and angular machined pas- 
sage, and both chamber and covers are 
carbon steel and rustproofed. Mainte- 
nance is practically elminated. Jerguson 
Gage and Valve Company. 
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FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CAR 


PlanetGear 24-Hour Clock 


First in a series of custom designed 24 
hr clocks, with split seconds graduated to 
02, features the Haydon “PlanetGear 
drive which can't skip or miss a number 
because the gears are always in mesh 
Since the torque required to drive the 
PlanetGear Clock is uniformly low, its 
timing motors may be of the miniature 
series which are available in 115 v, 50, 60 
400 and 500 cycles. Drums and bearings 
are nylon. Various shafts are made of 
centerless ground stainless steel. Preset of 
hours and minutes is made by means of a 
12 v d-c high speed motor, push button 
actuated. Split seconds are set by a man 
ual reset knob. Numbers are ™% in. high 
to MIL-S-33558 stamped either white on 
black or black on white. Florescent num- 
bers may also be provided. Instrument 
glass window has a center hair line. Hay 
don Instrument Company 
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Hemco Gangway 


With this new “Hemco Gangway” op 
erators can reach any size or type of car 
quickly, easily, and with complete safety 
Unit comes completely assembled and is 
easily installed on existing or new load 
ing racks by clipping it to the walkway 
Operation is by simple hydraulics, either 
by manual pump furnished or by air-oil 
where air is available. Versatility of unit 
provides a height adjustment, giving per 
sonnel a level walk to reach any height 
car. In addition, it pivots to reach cars 


that are not spotted correctly, and has a 
retractable extension to the deck to serv- 
ice cars of any type construction. After 
use, walk folds back, providing necessary 
clearance. Houston Enegineerine and Man 
ufacturing Company 
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Molecular Sieves Brochure 
Relatively new air hazard of water dis- 
solved in kerosine-type fuels can cause 
jet engine flameouts in cold upper air, ac- 
cording to brochure just released. High- 
lighting stature of the problem, booklet 
shows that 10,000 gal of fuel containing 
only 175 parts per million dissolved water 
—and no free w 
ture can still yield enough free water at 
50 F to form more than 10 Ib of ice. 
Brochure explains how molecular 
sieves, the most efficient adsorbents 
known, get their ability to wring water 
from fuels. Linde Company, division of 
Union Carbide Corporation. 
Circle number (52) on reply card 


‘Carbon Dioxide’ Booklet 


Design and construction of high-purity 
carbon dioxide plants are described in a 
new booklet. Flow diagrams are shown 
for small self-contained shop-assembled 
plants that produce liquid or solid carbon 
dioxide from fuel oil and for custom 
built plants of any practical capacity that 
produce the liquid or solid product from 
a variety of fuels. Operating information 
is outlined for gas production, purifica- 
tion, liquefaction and solidification and 
typical installations are pictured. Operat- 
ing requirements are given for shop-as 
sembled portable plant with capacity of 
300 Ib per hr of liquid carbon dioxide 
and 240 Ib per hr of “dry ice.” Girdle: 
Construction Div., Chemetron Corp 

Circle number (53) on reply card 


Caustic Potash Booklet 

Booklet on caustic potash presents 
properties and handling of caustic potash 
based on Solvay Process Division's re 
search, field experience and accepted 
sources. Considerable detail is given to 
physical and chemical properties and wa 
ter solutions with extensive use of tables 
and graphs. Safety precautions and meth 
ods of unloading and handling are in 
cluded along with 3 methods for dissoly 
ing solid form. A section of booklet is de 
voted to general information and conver 
sion tables and a complete wall chart 
“Precautions in Handling Caustic Pot 
ash,” is printed on fold-out page. Solvay 
Process Div., Allied Chemical Corp 

Circle number (54) on reply card 


B-I-F Bulletin 


Bulletin illustrating and describing 
equipment, systems and controls for the 
process industries has been announced 
Eight-page, 2-color bulletin contains in 
formation on Builders-Providence differ- 
ential producers and process instrumenta- 
tion, including the Plastic Dall flow tube, 
Venturi tube, flow and insert nozzles. 
Conveyoflo meter for continuous weigh- 
ing of bulk dry materials, and the com- 
pany’s Chronoflo Telemetering systems 
for remote metering and control of proc- 
esses. B-I-F Industries, Inc 
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Catalagram 

First issue of new quarterly publica 
tion contains an article incorporating an 
analysis of equilibrium catalyst. This sur- 
vey will be a regular feature of the Cat- 
alagram and is expected to be a service of 
real value to the chemical and petroleum 
industries. Published by W. R. Grace and 
Company, Davison Chemical Division 
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NOW greater economy 
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LOW COST WELD END EXTENSION 


For many pressure vessel requirements, progressive designers are 
specifying economical Lenape flanges and seamless weld end extensions 
in place of more costly long welding necks in I.D. sizes from 16” to 24”. 


Check these distinct advantages: 


LENAPE FLANGES OFFER: 
e Full I.D. opening for easier access and replacement of vessel 
internals. 
e Wall thickness equivalent to more expensive Seamless Weld- 
ing Necks. 
e Special facings in solid material. 
e Positive flange cost economy. 


LENAPE SEAMLESS EXTENSIONS OFFER: 
e Full I.D. opening free from constrictions imposed by pipe. 
e Heavier walls than either pipe or rolled plate—greater corrosion 
and pressure resistance. 
e No axial seam to be radiographed. 
e Inherent reinforcement. 


IN COMBINATION: 
e Economy in lengths beyond 12” overall as compared to Seamless 
Welding Necks. 
e Joining weld is X-rayable, in contrast to a slip-on flange. 
e Extension may first be welded to vessel, then flange welded to 
extension without refacing the flange. 


Write today for detailed specifications. 


See ovr standard line of pressure vesse! connections on 
poges 448-449 in the 1959 Chemical Engineering Cotalog 


LENAPE HYDRAULIC PRESSING & FORGING CO. 


DEPT. 119 WEST CHESTER, PA. 
RED MAN @ prooucrs 








Choosing an Antioxidant ? 


Many refinery customers have found 
that Dalpac 4 (Hercules di-tert-buty! 
prere sol) saves up to three dollars on 
every thousand barrels of crude oil pro 
essed, Dalpac | inhibits gum forma- 
tion, stabilizes gasoline color, and helps 
maintain engine cleanliness. Refiners 
have also found it to be excellent in 
turbine and transformer oils since it 
prevents deterioration, and has no ef 


fect upon electrical properties 
For additional information write 


Oxychemicals Divisio 
Vaval Stores Departn 
HERCULES POWDER COMPANY 
O00 Market Stre 
ington 99. Delas 


REFINING PERSONALS 





> George T. Atkins has been retained by 
Foster Wheeler Corporation as a full time 
consultant in the fields of petroleum refin 
ing and petrochemical processing. He is 
widley known as an expert in the process 
design of distillation, heat transfer, fluid 
catalytic cracking, extractive distillation 
and waste heat recovery facilities. In his 
29 years with the Humble Oil & Refining 
Company, he engaged in considerable out 
side consulting work and authored num 
erous articles for leading technical 
journals. As an inventor, he holds a num- 
ber of important patents, several of which 
are currently featured in large commer- 
cial units. A member of the AIChE and 
the ASME, he is active in the ASME Tech 
nical Committee on Unfired Heat Trans- 
fer Apparatus and is Chairman of the 
Users Sub-Committee. A number of 
manufacturers have adopted his methods 
for rating condensers and his rating cor- 
relations affecting tower capacities and 
tray efficiencies are in frequent use. A 
graduate of Washington University, Mr 
\tkins will continue to maintain residence 
in Baytown, Texas 


> John W. Russell has been promoted to 
assistant supervisor of the process engi 
neering department of the Ohio Oil Com 
pany’s Robinson, Illinois, refinery. Rus 
sell’s former position was advanced proc- 
ess engineer. He went to work as a chem 
ist at the refinery following his gradua- 
tion in 1941 from Ohio State University 
with a degree in chemical engineering. A 
naval officer during World War II, Rus 
sell’s wartime duties included testing 
and experimental work with petroleum 
fuels in marine engines 


>» Election of Robert V. Peaslee as vice 
president of The Ralph M. Parsons Com- 
pany has been announced. Formerly vice 
president of C. F. Braun & Co., he will 
be located at Parsons’ New York office 


R. V. Peaslee Albert Gnesin 


> Appointment of Albert Gnesin as East 
Coast regional sales manager of Delhi 
Tfay’or Oil Corporation has been an 
nounced. He was formerly associated with 
Davison Chemical Company as district 
sales manager and prior to that as an 
engineer in the technical service depart 
ment. From 1949 to 1953 he was em 
ployed as a chemical engineer in the 
Research and Engineering Department of 
Standard Oil of Indiana 


> William E. Bonnet has been named 
technical assistant to Sun Oil's director of 
Research and Development. James F. 
Dempsey replaces Dr. Bonnet as section 
chief—petrochemicals in process develop 
ment. Howard R. Moyer and Richard P. 
Barbor have been named assistants in 
polypropylene development work 


FOR FURTHER INFORMATION ON 


PRODUCTS. SEE READER SERV 


> Robert O. Goodykoontz, general man 
ager of marketing, and J. Prince Warner, 
general manager of manufacturing, have 
been elected vice presidents of Esso 
Standard Oil Company 

Goodykoontz has been general man 
ager of marketing since May 1958. Earlier 
he served as assistant general manager of 
marketing, as manager of the company’s 
Virginia sales division and as southern 
regional manager. Warner has been gen 
eral manager of manufacturing since Jan 
uary 1956. He formerly served as general 
superintendent of the company’s Balti 
more and Baton Rouge, Louisiana, refin 
eries and as assistant general manager at 
Baton Rouge, where he began his career 
with the company in 1929, 


A r 


R. O. Goodykoontz J. P. Warner 
> Charles Leet, with a background of 28 
years aS a petroleum refining engineer, 
has been elected a director of Standard- 
Vacuum Oil Company effective October | 
4 native of Charleston, West Virginia 
he joined the Esso Standard Oil Company 
as a student engineer at Bayway, New 
Jersey, refinery in 1930 following gradu 
ation from West Virginia University 
where he received a chemical engineering 
degree. He was transferred to Esso’s 
Baton Rouge, Louisiana, refinery the fol 
lowing year, moving through a series of 
process engineering, development and re- 
search assignment to the position of as 
sistant general manager in 1950 
Appointed manager of the company’s 
Bayonne, New Jersey, refinery in 1953 
Leet was then selected to head up Esso’s 
East Coast manufacturing division. He 
joined Creole Petroleum Corporation and 
became a director in 1956 and has been 
serving as contact director for petroleum 
economics and refining at that company’s 
Caracas, Venezuela, headquarters 


> Naming of eight employees to high 
level positions at Tidewater Oil Com 
pany’s Avon refinery near San Francisco 
has been announced in connection with a 
realignment of managerial functions 
B. C. Shaul and C. L. Persyn have been 
appointed to newly created positions of 
general superintendent and operating su 
perintendent, respectively, of Tidewater’s 
west coast refinery. E. F. Courtney has 
been appointed to the new post of super 
intendent, petrochemicals. H. L. Benson 
succeeds Shaul as superintendent, engi 
neering, maintenance and construction 
and 8S. A. Bordi becomes superintendent 
distillation, reforming and treating, the 
post formerly held by Benson. C. C. Car- 
mine has been appointed superintendent 
shipping and utilities, succeeding Court 
ney, while P. B. Williamson takes the 
position of superintendent, cracking pre- 
viously held by Persyn. R. N. Johnson, 
chief technologist, assumes the newly de 
signated post of staff assistant to the di 
vision manufacturing manager 
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PIPELINE 
LB gin eer 


PIPELINE INSPECTION 


Engineering and Operations Section 
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TIMES FASTER 


BY HELICOPTER 
THAN BY FOOT 


i 
Bell helicopter. You'll see the v 


Pipeliners have discovered the 


Bell saving them money wher- YES NO 


— 


ever vou look. Its ability to cut 


We have pipeline stations that require over 300 
patrolling costs (as pointed out 


miles of ground travel. 
above) is remarkable enough.. 


— . : Our construction schedules must be met, reyardles 
but this is only a fraction of the [] [] — se 


. ; . of weather. 
story. For a glimpse at the Bell's 


amazing efficiency on your pay- CT 7 We've been using tracked vehicles to get equipment 


. . . ° ; S . - S 
roll — both in pipe stringing and into some location 
maintenance take a minute to [ ] [ ] We need a fast communication and coordination link 
run down the adjoining list of between field units 
questions. We call it the BELI 


. 7 [ ] [ ] We could sign up 1000 to 5000 new industrial cu 
PENCIL TEST. You’ll eall it an ‘ . 


omers next vear if construction of new distribution 





eye-opener for pipeline contrac- facilities could be speeded up. 
tors and operators. 


Now, tear out just the test portion of this page and mal it 


vour name, title, company and address to: Department 
Es --] j sell Helicopter Corporation, Fort Worth, Texas. Well send 

additional information about the Bell in Pipeline Business 
HELICOPTER CORP. 


FORT WORTH, TEXAS + SUBSIDIARY OF BELL AIRCRAFT CORPORATION 





in close quarters... 


...around curves 


cross country... 


two new Barber-Greenes 
‘digginest’’ ditchers 
in their size range* 


These two new Barber-Greene wheel ditchers have the 
all-around “digability” to make fast work of any ditch- 
i if Si at call for the utmost 
in speed, flexibility, ruggedness and economy. They in- 
clude general utility work such as gas, water, electric and 
telephone services . . . drainage and excavating . plus 
the many other applications that require a speedy, de- 
pendable ditcher. 

Many new, exclusive features—not available on any 
ditchers in their range—enable the Models 772 and 773 
to dig up to 25°% more ditch per day. For example, fewer 
moving parts mean low-cost, low maintenance operation 

fully guarded drive chains and automatic overload 
protection give maximum safety . . . dual-range Hydra- 
Crowd transmission provides infinitely variable digging 
speeds from 0 to 28 f.p.m. 


Write for new bulletin describing how the many exclusive 
Barber-Greene advantages enable the new 772 and 773 
to dig up to 25% more ditch per day. 


* Both machines dig from 10” to 24” wide and to 5'6” deep. Model 773 
has extra-wide crawlers for jobs where machine width is not a factor. 


59-4-D 


CONVEYORS LOADERS ASPHALT PAVING EQUIPMENT 
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New steels are 
born at 
Armco 


P1-24A | 


P1-25A P1-258B 


OO: 


P2 24) | P2-248 


OO 


Pas 25A 2-258 | 


Photo shows a few of the random samples “sliced” from Armco Pipe, numbered, and tested for residual stresses 


How these test “‘slices’’ of Armco Line Pipe 
help insure safer lines for oil and gas 


In line pipe, low residual stresses mean more 
strength in the pipe to meet unforeseen or acci- 
dental overloads. To measure these stresses, Armco 
cut '-inch long rings from random samples of 
pipe, then severed them in the circumference. The 
amount of opening or spring-back of the free edges 
was used to determine the magnitude of the locked- 
up stresses, which ranged from 100 to 1000 psi. 

The ring test showed that the maximum residual 


stress in Armco Line Pipe is about 90 PER CENT 
LESS than similarly measured stresses in many 
commonly used standard pipes. Get the complete 
story on the advantages and properties of Armco 
Line Pipe. Write for the free catalog, “Armco 
Welded Steel Pipe for the Oil and Gas Industries.”’ 
Armco Drainage & Metal Products, Inc., 5519 
Curtis Street, Middletown, Ohio, or 201 KOME 
Building, Tulsa, Oklahoma. 


ARMCO DRAINAGE & METAL PRODUCTS 





pRMCO 


Subsidiary of ARMCO STEEL CORPORATION 


\/® OTHER SUBSIDIARIES AND DIVISIONS: Armco Division * Sheffield Division « The National Supply Company 
The Armco International Corporation * Union Wire Rope Corporation * Southwest Stee! Products 
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NEW BLAW-KNOX “M-P? int: GAS CLEANERS 
handle high volumes ... extreme load swings 


“M-P” MEANS MORE PHASES 
OF GAS SCRUBBING AND __,., 


OIL SEPARATION Outlet 
- 


4 PHASES OF GAS SCRUBBING 
give better contact between 
gas and scrubbing liquid 


6 PHASES OF SEPARATION 
of oil from gas assure 

less entrainment than 

ever before 


@ reduces number of cleaners needed; cuts down 
on piping foundations and oil handling facilities. 


@ limits oil loss to .02 to .03 gallon per million 
standard cubic feet of gas. 


@ removes virtually 100°, of particles greater 
than 3 microns, 80% of sub-micron particles. 


@ efficient separation is maintained throughout 
high and low flows. 


@ available in 18’ to 72” diameter models; capac- 
ties to 18,000,000 standard cubic feet per hour 
at 1000 psig, and for any desired design pressure. 


@ see how this revolutionary new gas cleaner can 
provide complete dust-erosion protection to 
compressors, regulators, and metering equip- 
uent. Write for details. 





BLAW KNOX 


BLAW-KNOX COMPANY 


Buflovak Equipment Division 
1547 Fillmore Avenue, Buffalo 11, New York 
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IT TAKES LESS THAN 500 MANHOURS TO INSTALL A FIN-PAK® 





Dual Fin-Pak heat exchangers at El Paso Natural Gas Company's compressor station at Caprock, New Mexico. 
The two 5,000-hp gas turbines at the Caprock station pump an average of 12,000 CFM, 24 hours a day. 


Fin-Pak’s prefabricated design, 
light weight and compactness cut 
installation time and labor costs to 
a minimum. On a typical 5,000-hp 
gas turbine cycle, for example, 
fewer than 500 manhours are re- 
quired for complete installation of 
a Fin-Pak. 

And installation economies are 
just the beginning. In operation, a 
Fin-Pak can cut your fuel bill by 


as much as 32%*, because it re- 
covers up to 80% of the heat from 
the turbine exhaust and returns it 
to the combustion air. 

And maintenance is a cinch with 
the Fin-Pak. It has short, straight- 
through passages. Occasional 
cleaning with compressed air is all 


THE AIR PREHEATER 


CORPORATION 


60 East 42nd Street, New York 17,N.Y. 


the maintenance a Fin-Pak needs 
One last thought: a gas turbine 
station requires about 80% less 
plant maintenance personne! than 
a station of equal capacity operat- 
ing diesels, steam turbines or gas 
engines. For complete details, 
call or write Air Preheater. 

*A Fin-Pak with a designed efficiency of 75% in 


@ gas turbine cycle ot 6 to | pressure ratio and o 
turbine inlet temperature of 1500 F 





HOW TO CHECK OUT 


THE TOUGHEST TAPE 


EVER WRAPPED 
AROUND PIPELINE 
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Polyken’s latest development — Extra Strength Pipeline Tape No. 960— 


Wrap this rugged tape around 200 miles of Iranian 
oil line. Ditch it in rocky desert soil. Let the burn- 
ing climate do its worst. Lay it in the hard, rough 
ground of Canada and the swampy mire of the 
Florida Gulf Coast. 


Run it through every 
coating-durability test 
an engineering labora- 
tory can apply. Wrap 
50,000 squares of Polyken 
Extra Strength No. 960 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


around pipe sizes from 2 through 24 inches—under 
a wide variety of construction conditions. 

If a tape coating can take all this and still do the 
whole job cheaper than hot enamel, you’re not 
merely using a better kind of tape called Polyken 
Extra Strength No. 960—you’re realizing a major 
advance in the science of pipeline protection. 

And look at the savings. Polyken’s method pays 
off in the currency of less men per job, more miles 
per day. On the 1600-mile gas line from Louisiana 
to Florida, Polyken is saving the Houston Texas 
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gets 300 miles of hard test experience in Iran, Florida, Canada and Texas 


Gas and Oil Corp. over $500 per mile, every mile of Get the full particulars on Polyken performance and 

the way. economy from your Polyken Representative, or write 
With tensioned-spindle equipment, pipe is cleaned Polyken Sales Division, 309 W. Jackson Blvd., 

and wrapped in one factory-smooth operation. Chicago 6, Ill. 

Tape’s ready. No primer, no drying or cooling, no 

fumes or fire hazard—none of those hot-dope prob- 

lems. And, of course, your equipment and handling 


costs are much lower. What’s more, Polyken No. rH wears ® 
960 is available at no extra cost. O & Nn 
More and more... big pipe is getting practical, 


permanent protection— Polyken protection. EXPERIENCED IN PROTECTIVE COATINGS 
re KENDALL comrany 


Poltyken Seles Division 
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This is the big 214%4-in. clearance (22-B) that makes 
Bucyrus-Erie Hi-WALKERS the best in the business 
for pipelining! Deep grousers take hold in mud. 

Main machinery on Bucyrus-Erie Hi-WALKERS is Wiad 
compact and easy to service on the job, with main gears oe >) °4 | ae 
automatically lubricated for trouble-free operation. 

Clutches are big and cool-running, with automatic ad- 
justment for temperature changes throughout the day. 
You set them once and work away! 

Hi-WALKERS are available in 4-yd, 3%4-yd, and 1l-yd 
sizes... work as hoes, clamshells, cranes or draglines. 
Whatever size you buy... 


e 


BUCYRUS 
_ERIE _ 
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Typical Foxboro Gas Flow 
Computer Differential and 
static pressure instruments 
(right side of panel) convert 
measurements to electrical in- 
puts for the Dynalog Computer- 
Telemeter (lower left). Instru- 
ment at (upper left) telemeters 
down-stream gas pressure. 
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automatic 
gas flow computer 
systems 





aad 














piped, wired, calibrated 











ready for installation 


A continuous record of gas flow —into or out of your 
pipelines —- that’s the information a dispatcher gets auto- 
matically with the Foxboro Gas Flow Computer. 

Foxboro systems do their computing at the meter sta- 
tion, automatically compensating for gas temperature and 
pressure, and transmit total flow values. Transmission 
errors common to systems that compute at the receiving 
end are eliminated. Transmission line space is saved as well. 

Foxboro Gas Flow Computers are furnished as a com- 
plete packaged unit — calibrated and tested as a system 
before shipment. Installation is as simple as setting the 
panel unit in place — making connections. Computers are 
available for both single and multiple meter runs. 

Ask your local sales engineer about the Foxboro Gas 
Flow Computer. He can tell you about many installations 
in successful operation. The Foxboro Company, 3810 
Norfolk Street, Foxboro, Mass. 


OXBORO 


Instrumentation 





FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARL 





Newest, most advanced machine on the market for 


. 


Rg +" 
7 
+ 





Digging Width 
from 30 to 44 inches 
Digging Depth to 7 feet 
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high-production pipeline service... 


PIPELINER 


Now—from the most famous name in ditchers—the Gar Wood - Buckeye Model 318 Pipeliner— 
engineered from the ground up to handle a wider range of pipeline jobs more efficiently, more 
economically than any other ditcher ever offered. For the rugged demands of pipeline work you 
want and need a machine that gives you: high production, ease of operation, transportability, 
job flexibility, long life, easy maintenance, peak engine efficiency. All these and many more are 
yours with the all-new, all-modern 318! 


Exclusive TORQMATIC CONVERTER 

CHECK THE “EXTRAS” THAT ARE 
DRIVE delivers the power you need STANDARD WITH THE 318 PIPELINER 
the instant you need it. 


DUAL-DRIVE HYDRAULIC CONVEYOR 
to handle any volume of spoil independent of 
all other operation. 


HIGH CLEARANCES let the 318 stay on the 


right of way...no detours for obstructions. 


EXTRA RUGGED DIGGING WHEEL 
FRAME is all-welded, truss-type construction. 
Dual %" steel wheel rims are built for heavy 
pipeline service. 


v 
7 
v 
J 
v 


For the first time with any ditcher, the torque required for the 
work load is supplied automatically! Even when the work load 
on the digging wheel varies as much as 40° —operating speed, 
in any gear range, is maintained without shifting gears or 
changing throttle settings. 


A «tail shaft governor assures efficient use of power. It main- 
tains constant output shaft speed by “telegraphing” the engine 
for changes in power requirements. The right amount of power 


for on-the-go adjustments for depth and grade 


is supplied automatically. One throttle gives operator complete 
... completely independent. 


control of output shaft speed—a speed that is automatically 
HI-LO TRACTION SHIFT, an exclusive, gives 
operator one-lever control of digging traction 
speeds independent of all other operations 


MORE WORK OUTPUT —Torqmatic Converter Drive multiplies 


engine torque as it is needed, up to 2!2 times more workpower. 


EASIER ROADABILITY than any ditcher in 
its class. The 318 can be transported on a 
standard low-boy. Compact design eliminates 
need for special permits. 


Power is delivered with optimum engine efficiency. There's 
less “hunting” for the right gear and throttle combination. 
Work output is maintained at most efficient operating speeds. 


PLUS 
.+.+ Simplified group controls... self-adjusting 
conveyor to handle spoil at any depth... 
J exclusive single wheel-hoist cable... exclusive 
auxiliary drive provides “live” hydraulic power 
for optional equipment. 


EASIER OPERATION—Torque converter with tail shaft gov- 
ernor automatically meters fuel and power. Operator fatigue 
is reduced. And since the engine works easier, maintenance 
and fuel costs are sharply reduced. 


LONGER EQUIPMENT LIFE—Torqmatic Converter Drive pro- 


vides a hydraulic cushion that absorbs the shock of sudden 


| 
| 
| 
| 
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loads. By elimination of damaging impact loads, life of the 
entire machine is greatly extended. 

For modern, efficient, economical pipeline work—why settle 
for anything less than the all-new 318 Pipeliner? 


Fa 
Get all the facts from your Gar Wood - Buckeye (Cs / a 0007 


Dealer — You'll be “Ditcher Dollars” ahead 
£& ae, sll INDUSTRIES, INC. 


5 Findlay, Ohio « Wayne, Michigan 


Gar Wood Gar Wood - St. Paul Gar Wood Gor Wood 
Excavators Hoists & Bodies Winches Tractor Equipment 
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PARTNERS IN PIPELINE PROTECTION 


Johns-Manville 


BLUE FLAG 
Fiber Glass as 


Se 


— ee 





AND 
Johns-Manville 


TRANSHIELD 


Asbestos Felt 
—your assurance of maximum protection 


J-M Blue Flag Wrap—for enamel reinforcement 


Johns-Manville Blue Flag Wrap is a uniformly porous fiber glass 
wrap. It lets enamel bleed through quickly . . . actually becomes 
an integral part of the over-all pipe coating. Like steel reinforce- 
ment rods in concrete, Blue Flag reinforces the pipe enamel giving 
it extra strength, hence extra working life. Because it is made of 
inert, inorganic fiber glass, this wrap cannot rot, decay, or absorb 

J-M Blue Flag Wrap is made moisture. 

of specially formulated, chemi- 

cally resistant glass fibers which 

are parallel reinforced with With L.O.F 

continuous strands of fiber ig 


glass yarn for high-speed ap- 
plication. 





Glass Fibers Company join- expanded distribution facilities . by the 
ing the J-M family, buyers of pipeline addition of 7 strategically located plants 
wraps and tapes are now additionally . . by expanded research and product 
served by an enlarged staff of Johns- development laboratories. For further in- 
Manville sales and technical personnel op- formation, write to J-M, Box 158. N.Y. 
erating out of 56 sales offices ... by 16, N. Y. In Canada, Port Credit. Ont. 
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and service life for pipelines 


3-M Transhield Felts, asbestos 
reinforced with parallel glass 
fibers, come in 2 types for field 
or mill wrapping; #15 Transhield 
(heavyweight); #8 Transhield 
(standard). #15 plain Asbestos 
Felt also available 


J-M Transhield—for a tough outer shell 


Apply an outer wrap of this inert, inorganic asbestos felt —and give 
your pipeline investment complete long-life protection. Asbestos, 
the magic mineral, comes from the ground . . . is always at home in 
the ground... won’t rot or decay. In J-M Transhield these asbestos 
fibers are impregnated with a coal tar or asphalt saturant to form, 
literally, a flexible covering of stone, providing a strong, highly 
durable outer protective shell. 


JoHNs-ManvitteE 3J/¥) 
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: BUY 
ro ovesoeciY Jl LITE-WALL 
STEEL : P|PF 


6%” 0.0. .281 WALL 6%” 0.0. .156 WALL 


UT PIPE COSTS BY AS MUCH AS 337% 


One company 

specifying and buying Southern Pipe LITE-WALL pipe. The job called for a 
147-mile 65” petroleum products line. By using LITE-WALL pipe, costs were 
cut by over 's 

Why always buy standard-weight pipe when you can now buy LITE-WALL pipe 
from factory stock. And, besides, it is good business to buy only the steel necessary 
to do the job 

Southern Pipe offers oil and gas pipe buyers LITE-WALL pipe to cut costs 
(Southern Pipe also produces line pipe in accordance with the American Petro- 
leum Institute Specifications by means of its new high frequency welding process) 
Sizes range from 3%” to 14” 

The chart below is a section taken from a more complete table found in Southern 


Pipe’s informative LITE-WALL brochure. 


LITE-WALL PIPE 


AVAILABLE IN 5L Grade A or B, SLX Grade X-42, X-46 
. (Area not shaded — indicates API Quality Lite-Wall Pipe) 
(Shaded — indicates API Monogrammed Pipe) 
API — 5L Grade B 





Ww Safe Working Southern Specification 
ror Pressure* lesen Test Pressure 
(Ibs.) (PSI) (PS!) (PSI) 
7.29 550 910 
8.67 660 1100 
: 9.32 710 1190 
156 10.82 820 1340 
.188 12.89 990 1680 


*Type C Construction for 5L Grade B according to Section 8, ASA B31.1.8 — 1955. F=0.5, E=1.0, T=1.0 


Write for Southern Pipe’s LITE-WALL PACKAGED PIPELINE brochure today. 


np ">! Southern Pipe 


DIVISION OF U.S. INDUSTRIES, INC. 
P.O. Box C, Azusa, California * CUmberland 3-7111 ¢ EDgewood 7-1221 
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A NEW PIPE COATING TEAM! 


ote & 


Polyethylene Protective Tape 


hasewrap 


Abrasion-Resistant Overwrap 


Here‘s a brand new name for pipe 
protection! Chase & Sons, Inc., long-famous 
for protective and insulating tapes for 
electrical wire and cable, now introduces a 
new corrosion prevention package — the 
CORR-PREV Pipe Coating Team! 

This new CORR-PREV Pipe Coating Team 
features all the time-proven advantages of 
polyethylene tape .. . plus a special extra heavy 
adhesive mass for a fast, permanent tape-to- 
metal bond . . . plus a tough, new, wrinkle-free 
overwrap for protection against backfill 

and soil stress damage. 


Together, CHASEKOTE and CHASEWRAP 
give you the cleanest, quickest, easiest pipe- 
wrapping team at the /owest applied cost. This 
new corrosion control team from Chase & 

Oil & Gas Sons, Inc., means added years of life to your 
waa«_ underground piping. And it requires far 

less cathodic protection impressed current 

than comparative hotcoats! 





my Learn how this new CORR-PREV Coating 
——a bl i Team — CHASEKOTE and CHASEWRAP 
Gathering Systems aa am — can save you money the next time you 
pipe underground, Get the complete story — 


YQ V4 
>(CORR-PREV)C 
P ~ MAIL COUPON TODAY! 
a a Chase & Sons, Inc., CORR-PREV Division 
26 Spruce Street, North Quincy, Mass. 


Gentlemen: 
Please send me complete information about your new CORR-PREV 
Pipe Coating Team — CHASEKOTE and CHASEWRAP. 


DIVISION 


Utility Distribution 
aes Name 


Highway and Airport Title 
Conduit & Pipe | 
Company 


ag 24 Address 


Chemical & Industrial : : » 
oma Piping City State 
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FlectriK Tel-0-Set* control system— 


the only true two-wire system 


is safe, simple, economical to install 


TRANSMITTERS 


Weatherproof 


HERE'S HOW THE Electrik 
Tel-O-Set SYSTEM WORKS 


The basic system consists of 
a transmitter, receiver, con- 
troller and final control ele- 
ment. The transmitter measures 
the process variable, trans- 


All transmitters are complete! 
lates it into a standard 4-20 P y 


transistorized and have quick- 
t : ts ; ; connect electric plugs. All 
tot ce t . 
ee eee process and external electric 
of unshielded wires. The re- «fg , “ 

, hte Ae et. connections to transmitters are 
= arena or records isolated from the inside of the 
the signal in terms of the es sg: | case, to permit installation 
actual value of the process ‘ | without the used fer tastruniest 
variable, compares it with 1 department supervision. 
the set point, and sends the ie 


ma d-c signal, and transmits 


difference to the controller 
as an error signal. The con- 
troller then converts this into 
a corrective 4-20 ma output 
to operate the control valve 
—again transmitting over a 


pair of unshielded wires. 


Explosion-proof . 
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Just two wires connect field-mounted units 
of the new ElectriK Tel-O-Set to your 
control room. These wires carry both 
signal and power. No line power connec- 


tions in the field—only in the control room. 


There’s complete freedom from stray pick- 
up and changing line resistance in this d-c 
system. No shielding required. Standard- 
ized components, together with extensive 
use of quick-connect and plug-in design, 


give you ready interchangeability of parts, 


*Tradename, Minneapolis-Honeywell Regulator Co. 


reduced spare parts inventory and easy 


maintenance. 


ElectriK Tel-O-Set, the simplest system 
for process control, will bring you major 
savings in installation man-hours and 
materials. Get complete details from your 
nearby Honeywell field engineer. Call him 
today .. . he’s as near as your phone. 

MINNEAPOLIS- HONEYWELL, 21 Penn St., 


Fall River, Mass. 


Honeywell 


RECEIVERS 


Multipoint recorder 


Millivoltmeter 


Many types of receivers can be used with 








(no shielding required) 


-_ the system for local and centralized data 
—2 presentation, adjustable cascade control, 


ratio control and many other auxiliary 


4-20 ma d-c 
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functions. ElectriK Tel-O-Set 
make the line completely compatible with 
your present pneumatic instruments. 


transducers 


milliam 








==. 
ElectriK Tel-O-Set recorder 





Miniature milliammeter 
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pipe line protection is our business 


\\ ), 


Each of the many grades of Nicolet Asbestos 
Pipe Line Felts is made to be the best in its 
particular grade and weight — to give the 
ultimate in protection for a specific application. 


Every step in the production of Nicolet 
Asbestos Pipe Line Felts — from our mines to 
you — is checked and double checked to the most 
rigid specifications. This is quality control which 
eliminates the chance of failure . . . and which 
makes these Felts the best buy from any point 
of view. 


Nicolet Saturated Felts come in two weights: 
#15 STANDARD AND #8 TUFBESTOS 


They are custom saturated with the proper 
tars or asphalts and may be had either glass 
reinforced or plain, smooth or perforated. 


In addition, Nicolet manufactures Reflecto 
Asbestos Pipe Line Felt. This most versatile pipe 
wrap reflects the rays of the Sun, reducing 
enamel temperature as much as 30%. It is very 
strong and tough, with built-in neoprene. It is 
light, 10 pounds to the square. It completely bonds 
with the enamel and handles beautifully on mill 
wrap and over-the-ditch operations. 


It will pay you to use and specify Nicolet 
Asbestos Pipe Line Felts. Samples and 
specifications are available upon request. 


NICOLET INDUSTRIES, Inc. 
FLORHAM PARK, NEW JERSEY 
Distributed throughout the United States 


District Sales Offices 


Ford & Washington Streets, P.O. Box 777 
Norristown, Pa Hamilton, Ohio 
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Economical Storage of Oil and 


Gas Promised by... 


Constructing 
Underground 
Storage Facilities with 
Nuclear Explosions 


Blasting out huge underground storage cavities 
for oil and gas storage is not only technically 
feasible, but could also result in extremely 


large monetary savings 


Roland H. Carlson 
Sandia Corporation 
Albuquerque, New Mexico 


THE ATOMIC ENERGY COMMIS- 
SION’S Project Plowshare is a program 
to investigate possible ways in which 
nuclear explosives can be used for 
peaceful purposes. Subject of this ar- 
ticle — use of nuclear explosives in the 
construction of underground oil and 
gas storage tanks — is one of the Plow- 
share studies 

Engineers need hardly be told that 
in recent years the underground storage 
of petroleum and petroleum products 
has become increasingly popular. A 
few statistics will serve to show the 
extent of such storage. According to 
the National Petroleum Council, the 
amount of fuel stored underground 
increased from 7 million bbl in 1952 
to 25 million bbl in 1956," and projects 
are under way to expand this storage 
capacity still further.” 

Although several types of under- 
ground storage are being developed, 
only the construction of caverns in im- 
permeable rock is of interest from the 
point of view of using nuclear explo- 
sives. Total storage capacity of these 
caverns is at present about 1.5 million 
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bbl.' Most of the caverns are used for 
storage of butane and propane; they 
range in capacity from some 260,000 
bbl to 25,000 bbl. 

Mention should be made of another 
possible application of nuclear explo- 
sives in the oil-storage field. It might 
be possible to construct open reservoirs 
and then cover them with floating steel 
roofs. Standard Oil Company of New 
Jersey has constructed such a reser- 
voir for fuel oil in an abandoned 
open-pit slate quarry. This reservoir, 
which has a capacity of about 1 million 
bbl, was put in operation at a cost 
of $500,000. Oil is prevented from es 
caping by regulating the surrounding 
water table so that its hydrostatic head 
is always greater than that of the oil. 
The floating steel roof over the reser 
voir has an area of 1% acres. 

Obviously this interest in under 
ground storage would not exist if the 
method were not both practical and 
economical. Major advantage is lower 
cost, even when construction is by con- 
ventional means. Propane and butane, 
for example, must sometimes be stored 
at pressures as high as 250 psi. Surface 
storage of these products sometimes 
costs up to $20 per bbl.’ If propane and 
butane are stored in mined caverns, 


FIG. |. Artist's conception of an under 
ground oi! storage facility constructed by 
nuclear explosives 


cost is between $2.80 and $5.40 per 
bbl.' Construction costs of above 
ground and underground petroleum 
storage facilities are shown in Fig. 2, 
which is taken from Reference | 
Cost, however, is not the only rea 
son for the popularity of this type of 
storage. Among other important ad 
vantages may be mentioned 
1. No need for large quantities of 
steel in construction, 
Stored materials relatively un 
affected by changes in atmos 
pheric temperature 
Lower maintenance and insur 
ance costs, 
Reduced likelihood of industrial 
accidents, 
Inherent safety from military 
attack; easily hidden or camou 
flaged sites 
Granted, then, that underground 
storage is quite attractive, we have now 
to show: (1) That nuclear explosives 
could be used to create such facilities 
and (2) that use of nuclear explosives 
would result in considerable savings 


Underground Nuclear Bursts 
The kind of storage cavity that might 

be created by an underground nuclear 

detonation is shown in Fig. 1. Prac 
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FIG. 2. Construction costs of aboveground and underground storage 
facilities are compared in these charts, taken from the 1956 Report 


of the National Petroleum Council 


tically all of our information concern- 
ing underground bursts is at present de- 
rived from the Rainier shot of 1957, 
in which a _ 1.7-kiloton device was 
detonated in loosely cemented tuff.‘ 
In such explosions, the radius of the 
cavity produced is directly proportional 
to the cube root of the yield. That is, 
R(ft) = KW'®, where R is the radius 
of the cavity and W is the yield in kilo- 
tons. Again, the volume of the sphere 
(cubic feet) equal to the void created 
is 410 (10°W) for the Rainier medium. 
From these formulas and other infor- 
mation we can extrapolate the rela- 
tionship between explosive yield and 
the volume created for higher yields 
Such a graph will be presented later 
Finally, one other formula derived 
from Rainier data is of interest: Depth 
of burial (feet) necessary to ensure 
that the explosion will be completely 
contained underground is 450(W*’*) 


Rock Medium 

Type of rock in which the nuclear 
explosives would be placed is of great 
importance. Rock forming the ceiling 
of the initially-created cavity will, of 
course, collapse if the weight of the 
overburden exceeds its strength. Extent 
of the collapse depends upon type of 
rock; collapse continues until the exist 
ing span can carry the overburden 
through either beam or arch action. It 
turns out that the extrapolated cavity 
dimensions for large-yield nuclear ex- 
plosions are so large that it is unlikely 
that any type of rock ceiling would 
remain intact at the depth required to 
contain the explosion. It should be 
noted, however, that even collapse to 
ground surface would not be complete- 
ly detrimental; it might well be prac- 
tical to cap the cavity and use it for oil 
or gas storage. 
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FIG. 3. Relationship between nuclear-explosive yields and volumes 
created, as well as cost of excavating equivalent volumes by con- 


ventional means, are shown on this scaling based on data from the 


Rainier test. 


Since some degree of collapse seems 
inevitable, size of rock fragments that 
fall back into the cavity becomes im- 
portant. If fragments are large, oil 
storage would be possible without re- 
moval of the rock. But if the fragments 
are small, capillary action and surface 
tensions would make it difficult or im- 
possible to recover a large portion of 
the stored oil. In this event, it would 
be necessary to remove the rock. A 
television camera used to scan the cav- 
ity above the Rainier chimney showed 
fragments of boulder size. The Rainier 
medium, however, would almost cer- 
tainly not be chosen for an oil-storage 
facility. 

At present our evidence derives 
almost entirely from shots in tuff, and 
it is difficult to estimate effects such 
as cavity volumes in other media. An 
underground cavity is formed by com- 
pression of the medium or by an up- 
ward displacement of higher strata. 


The Author 


Roland H. Carlson received his BS 
degree in civil engineering at Michigan 
State University in 1951 and his MS 
degree in structural engineering at the 
University of Illinois in 1953. During 
his tour of duty with the United States 
Air Force, his assignments included 
the Weapons Effects Division of the 
Research Directorate at Kirtland Air 
Force Base. From 1957 to the present 
he has been employed by the Sandia 
Corporation, where he has worked in 
the Nuclear Burst Department and par- 
ticipated in three full-scale nuclear test 
series. He has lately been occupied by 
work connected with Project Plow- 
share. He is a member of the American 
Society of Civil Engineers, The Ameri- 
can Concrete Institute, and the profes- 
sional fraternities Sigma Psi, Tau Beta 
Pi, and Chi Epsilon. 


Therefore, initial void space in the 
medium is probably a significant factor 
in determining size of cavity formed. 
Typical porosities are: Rainier tuff - 
27 percent, granite—0.76 percent, and 
sandstone — 18.1 percent. It seems 
logical to assume that Rainier extrapo- 
lations give a fair estimate of cavity 
size for sandstone, while a cavity 
formed in granite would be much 
smaller. 

One other observation concerning 
medium is appropriate. It is quite pos- 
sible that criteria applicable to the se- 
lection of media for conventional con- 
struction techniques would not be 
applicable for nuclear construction 
For example, a crushed zone imperme- 
able to water would probably be cre- 
ated around the initially-formed cavity 
in some types of rock. Such a zone, for 
example, was discovered around the 
Rainier cavity. However, there are very 
little data on this subject, certainly not 
enough to act upon. 


Radiation 

Here, as in most applications of 
nuclear energy, close attention must 
be paid to the problem of radiation. 
Since the explosion would be contained 
underground, there would be no fall- 
out or aboveground contamination. 
Underground, there would be a prob- 
lem. In the Rainier shot, a major zone 
of radioactivity about 10 ft thick was 
formed along the bottom of the ini- 
tially-created cavity. Hot spots in this 
region gave off more than 10° roent- 
gens per hr immediately after the deto- 
nation and 137 roentgens per hr 146 
days later. In an oil or gas storage 
application, it would not be practical 
to wait until the hot region had become 
safe through normal decay before using 
the cavity. Decontamination would 
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FIG. 4. AEC dollar charges for nuclear devices, based on costs 


released by AEC (heavy lines.) 


therefore be required. Some possible 
methods of decontamination are: 
1. A thorough flushing of the cavity 
with water under high pressure 
would make possible the -controlled 
removal of a high percentage of the 
radioactive particles. 
2. Oil might be stored in a con- 
taminated cavity. When it was being 
removed from storage, it could be 
run through a mechanical filtering 
system to remove radioactive par- 
ticles. 
3. Contamination could remain in 
the oil. At the refinery it could be 
removed by disposing of asphalts 
remaining after distillation 
These are not necessarily recommend- 
ed methods; perhaps other and better 
methods can be developed 


Temperature 

Because of the flammability of pe 
troleum and its products, attention 
must also be paid to the temperature 
of the cavity. Rainier data indicate 
that a medium with a high water con- 
tent drops rapidly in temperature. (The 
Rainier tuff, with a water content of 
15 to 20 percent by weight, dropped 


re 3 . ST OF 
AN INVENT IONA 

PLACE MEN ExXCAA N 
FIG. 5. Cost comparison of conventional 
and nuclear construction of a 7 million bbl 
underground storage cavity. Nuclear explo- 
sive used has a yield of 10 kilotons. 
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various yields 


rather quickly from about 1300C to 
100C.) A medium with low water con- 
tent, granite for example, woukd prob- 
ably retain high temperatures for a 
considerably longer time. All in all, 
this problem does not seem to be very 


serious. In practice, it would generally 
only be necessary — the fire and flash 
temperatures of the stored product 
being known to measure the cavity 
temperature until a safe-entry time was 
reached. If the temperature were very 
high, or if saving time were very im- 
portant, it might be possible to cool 
the cavity by feeding water into it 


Placement of Explosion 

To place the Rainier device in the 
rock, a tunnel was constructed. While 
this is certainly a feasible placement 
technique in some situations, equal 
consideration should probably be given 
to the possibility of placing the charge 
in a drilled hole. Holes 24 in. in diam- 
eter can be drilled to depths of 2000 ft 
with relative ease; holes 36 in. in diam- 
eter can be drilled to depths of at least 
100 ft using a Calyx bit. A nuclear ex- 
plosive yielding a few tens of kilotons 
would have a diameter of about 30 in.; 
one yielding a few megatons, 60 in 


Cost of Cavities 

Fig. 3, a scaling of the Rainier data, 
shows the relationship between nu 
clear-explosive yields and volumes cre- 
ated, as well as the cost of excavating 
equivalent volumes by conventional 
means. Let us use a 100-kiloton nuclear 
explosive as an example. Fig. 3 shows 
that a 100-kt device is estimated to 
excavate a void of 7 million bbl or 1.5 
cu yd of tuff. Estimated cost for ex- 
cavating a mined cavern of equal vol 
ume would be $28 million. Conse- 
quently, savings realized by using 
nuclear devices equal the difference 
between the dollar charge for the de 
vice and its placement and the conven 
tional excavation cost. 

Fig. 4 shows in general terms the 
AEC charges for nuclear devices. For 
a 100-kt device, charge would be about 
$850,000. This amount includes the 


FIG. 6. Estimated savings resulting from use of nuclear explosives of 


cost of the device, delivery, arming 
firing, and safety measures during fir 
ing. It does not include cost of placing 
the explosive. Current estimates for 
drilling large-diameter holes indicate 
that placement costs for a 100-kt device 
should not exceed $400,000. Resulting 
savings would therefore be over $26 
million (see Fig. 5). It is worth noting 
that savings of some $2.6 million would 
result even if our estimate for the vol 
ume excavated by the device were opti 
mistic by a factor of 10 

To give some idea of comparable 
savings resulting from use of devices 
of different yields, Fig. 6 has been in 
cluded 


Conclusion 

It has not been our intent to present 
nuclear excavation as a panacea; our 
purpose has merely been to show that 
the method appears to be technically 
feasible and offers the possibility of 
very large savings in certain cases. Of 
course, the most practical method of 
constructing an oil or gas storage facil 
ity at a given site can be determined 
only by a careful evaluation of the 
unique requirements and circumstances 
of that site. Furthermore, it is apparent 
that a great deal of investigation is nec 
essary before the method suggested can 
be put into actual operation. Neverthe 
less, after these qualifications have been 
made, the evidence suggests that the 
technique is promising enough to war 
rant further investigation and serious 
consideration. This application is but 
one of many examples of the ways in 
which nuclear explosives the most 
powerful of known energy sources 
can aid man in extending his control 
over his environment 
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Equipment consists of a master and a remote unit. Distances are 


determined from the time it takes an ultra high frequency radio wave 
to travel from a transmitter to a reflector and back 


P 615.06 


Each unit weighs about 85 |b and is easily portable 


Radar Survey Method 
for Pipeline Location 


Pacific Lighting finds recently developed equipment measures 


long distances with accuracy and speed 


Maurice E. Fuller, Chief Engineer, Pacific Lighting Gas Supply Company 


WITH THE AID of a recently devel 
oped survey instrument — a Telluro 
meter —-a pipeline route survey was 
completed for Pacific Lighting Gas 
Supply Company with a saving in both 
time and money. The Tellurometer is 
designed to perform one function, that 
of measuring long distances with ac 
curacy and speed 

Part of a project to bring additional 
out-of-state gas to Southern California 
is the installation of approximately 117 
miles of 34-in. pipeline starting at the 
Colorado River and extending west- 
erly. The river crossing will be located 
approximately 6 miles north of Need- 
les, California, with the entire route 


Presented before Pacific Coast Gas Associa 
tion Transmission Conference, Palm Springs 
California 
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lying in desert wasteland. Except for 
about 10 miles in roiling hills, the route 
lies in flat terrain with no unusual sur- 
veying problem 

An interesting feature of the job was 
the existence of sld gunnery and tank 
training ranges used during World 
War Il. There was no guarantee that 
three sections of the route, totaling 6 
miles, were free of dud projectiles or 
practice land mines. The time schedule 
did not permit clearing the strip prior 
to the survey so it was necessary to 
survey these sections without entering 
them. Fortunately, the route was free 
of horizontal angle points across these 
sections 

Landowners were numerous for the 
barren country of the route. In addi- 
tion to desert land entries and mining 


claims by individuals, there was a one 
mile square checkerboard pattern of 
alternating ownership by a railroad 
and the U. S. Department of Interior. 
The total number of owners was 35, 
with 94 parcels to be crossed and lo- 
cated by the survey. 

Five U. S. Coast and Geodetic Sur- 
vey monuments located within two 
miles of the pipeline route were used 
to establish basic control for the sur- 
vey. A sixth monument, approximately 
12 miles from the route, was utilized 
to establish the basis of bearings 


Rigid Survey Requirements 
Although the pipeline route was 
through wasteland where a wide right- 
of-way could be procured at reason- 
able cost, the survey had to accomplish 
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substantially the same things as one 
made in more highly developed areas 
Bids for the route survey were taken, 
providing among other things, that 
each point located by the survey was 
to be accurate within 5 ft of its true 
position and that the Lambert coordi- 
nates of each horizontal angle point 
and control point were to be deter- 
mined. The surveyor was given plats 
produced from data taken from pre- 
liminary title reports, showing owners 
located within one-fourth mile of the 
route and was required to determine 
which owners were crossed. 

Aerial Control, Inc., of Woodland 
Hills, California, was the successful 
bidder. This firm had worked for the 
company a year earlier to establish 
ground control in mountainous coun- 
try in connection with a pipeline route 
survey by photogrammetry. Because of 
the long sight distances on the desert 
route, the photogrammetric process 
was not best suited. Therefore, Aerial 
Control made their proposal based on 
using a Tellurometer, which is capable 
of measuring distances up to 40 miles 
with one set-up. Distances are deter- 
mined from the time it takes an ultra 
high frequency radio wave to travel 
from a transmitter to a reflector and 
back. By measuring the phase relation- 
ship of the transmitted and reflected 
radio wave, the time interval is meas- 
ured in billionths of a second. Dis- 
tances shorter than 500 ft are difficult 
to measure, but high order accuracy is 
possible on longer distances. Accura- 
cies that can be expected are: 
Accuracy 

5,000 


: 10,000 
: 20,000 


Length of Line 


500 ft to 1500 ft 
1500 ft to 1 mile 
1 mile to 40 miles 


How Equipment Works 

The Tellurometer consists of two 
major components, both equipped with 
a radio transmitter and receiver, some- 
times referred to as the “master” and 
“remote” units. 

When in use, each unit is mounted 
on a tripod and is powered with a 6- 
volt storage battery. Total weight of 
each unit is about 85 lb, making for 
portability. 

Each unit contains a variable fre- 
quency crystal, capable of producing 
radio waves in range of 2900 to 3200 
megacycles per second. In order to 
provide communication, a short wave 
radio is built into each unit. The master 
unit is equipped with a 2% in. diam 
oscilloscope, marked with 100 radial 
lines. When the equipment is in opera- 
tion, there appears in the oscilloscope 
a circular pattern having in it a break 
about % in. long, measured along the 
circumference. The leading edge of the 
break in a clockwise fashion will ap- 
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pear at a position on the scope that 
represents the time interval for the 
radio wave to travel from the trans- 
mitter to the receiver and back. Each 
radial line on the oscilloscope repre- 
sents a time interval of one-billionth 
of a second, which, translated into the 
velocity of a radio wave, represents a 
minimum distance of approximately 6 
in. Readings of the oscilloscope can be 
interpolated so distance determinations 
are accurate within about 2 in. This 
accuracy is independent of the length 
of line under measurement. 

By modulating the radio wave, read- 
ings on the scope are successively taken 
in units of 50 ft, 500 ft, 5000 ft, and 
50,000 ft. When set to read in 50-ft 
units, the pattern on the scope will 
rotate once through 360 deg as the 
Tellurometer units are moved 50 ft 
along the line being measured. Simi- 
larly, when set on 500-ft units, the 
Tellurometer must be moved 500 ft 
for the scope pattern to rotate one rev- 
olution, etc. 

Simply stated, the measurement with 
the Tellurometer is done by determin- 
ing how many of each of these units 
lengths is contained in a given distance. 
From this characteristic of the equip- 
ment it may be seen that one must 
know to the nearest 50,000 ft the length 
of the line being measured. It also 
accounts for the fact that accuracy ts 
maintained over the complete range 
of the instrument. 


One Measurement: 30 Minutes 
Set-up and operation time for meas 
uring a line, regardless of its length, is 
about 30 minutes. With the master unit 
and remote unit at opposite ends of 
the line to be measured, the conditions 
that affect the velocity of the radio 


wave are noted before and after the 
time interval is measured. These fac- 
tors are air temperature, atmospheric 
pressure, and relative humidity. Graphs 
containing the variables for these fac- 
tors have been prepared from which 
the standard velocity is readily deter 
mined. 

Included in the operation for each 
length measurement is a check of the 
results by measuring the time interval 
with additional radio waves of differ 
ent frequency. For this survey, the con 
trol traverse distances were measured 
by taking readings on six frequencies 
If a variation was noted on any fre 
quency setting, additional readings on 
a different frequency were taken until 
consistent results were obtained 

For the traverse of the pipeline route, 
readings were taken on four frequen- 
cies. In addition to the readings de 
scribed above, the vertical angle be 
tween the ends of each line and the 
horizontal plane was measured. This 
information was used to reduce to a 
horizontal distance the slope distance 
measured by the Tellurometer 

The evaluation was obtained at each 
point for which Lambert coordinates 
were to be determined, so the coordi 
nates could be based on a plane through 
mean sea level. For this survey, eleva 
tions could be obtained with sufficient 
accuracy from USGS quad sheets 


Survey in Two Phases 

The field survey was done in two 
distinct phases. In the first phase, a 
basic control traverse was run for the 
entire route with ties to nearby USC 
& GS monuments. Following this, a 
traverse of the pipeline centerline was 
run in seven sections and adjusted for 
each section to the values determined 


TABLE 1 


Average 

length 

rRAVERSI 
Basic ] 60,313 

5 , 480) 

6540 

6,450 

6.330 

2,425 

5,150 


5,900 


per course 


Average 
correctior 


per course 





on the basis traverse. At the same time 
the necessary ties were made for legal 
descriptions and locating parcels of 
different owners. 

A Tellurometer and a one second 
theodolite were used for field work for 
both phases of the survey. The theodo- 
lite was used at each horizontal angle 
point, but, since the lengths were de- 
termined in only one direction, it was 
possible to “leapfrog” with the Tel- 
lurometer master and remote units. 
Results of the basic control and the 


TABLE 2 
tesultant 


error in 
measured 


Assumed 
error in 


Observation observation length, ft 


Air temperature OF 0.18 
Atmospheric pressure.. 0.1 in. Hg 0.06 
Relative humidity 10% 0.18 


section traverses have been tabulated 
in Table 1 to indicate the closure error. 
Without exception, the accuracy was 
well within the limits required. 

When it is necessary to take data on 
which calculations are based, it is of 
interest to know what error in the final 
result would be introduced by errors 
in field observations. The effect of as- 
sumed errors is shown in Table 2. In 
much work the error introduced by a 
constant average value for these vari- 
ables is small enough to be ignored. In 
Table 2, the errors shown are based 
on a line 60,000 ft long. 

An outstanding feature of the survey 
was the speed with which it was made. 
In three days, Tellurometer work for 
the basic control survey was completed 
on the entire route. This speed was 
possible because of the long sight dis- 
tances, which permitted single set-up 


Centrifugal Pump 
Troubles and Kinks 


W. F. Schaphorst 


Consulting Mechanical Engineer 


A CORRESPONDENT writes that 
every time they start a centrifugal 
pump in their plant they are obliged 
to prime the pump. He states that the 
pump does not operate as well as it 
once did and he would like to know 
what is the matter with it. 

Pump priming is not at all uncom 
mon with centrifugal pumps. Even 
where foot valves are installed in the 
suction pipe for the purpose of holding 
the water in the pipe when the pump 
ceases to operate, air may get in and 
permit the water to drop. Sometimes 
foreign objects pebbles, dirt, sticks, 
etc., — manage to get caught in foot 
valves, holding them open, and when 
that happens the purpose of the foot 
valve is defeated. 

If air leaks into the suction line, it 
is quite possible that all of the water 
will be drained out and the pipe will 
be filled with air instead of water. Air 
inleakage is further a “bad thing” in 
that it reduces the capacity of a pump, 
which may be one of the reasons why 
the above pump is not operating as well 
as it once did even after it is primed 
and operating. In some instances the 
air carrying ability of water is utilized 
where the pressure of the system is 
maintained pneumatically. Air is then 
purposely admitted into the suction, 
in small amounts, and continued until 


D-24 


the pressure tank contains sufficient 


air. 
Again, if the water being pumped is 
“too hot,” similar trouble will be ex- 
perienced. When it is too hot, steam 
will be generated in the suction pipe 
due to the reduced pressure. Thus, for 
example, if the temperature of the 
water being pumped is 212 F it can- 
not be pumped “by suction” at all. It 
will be necessary to submerge the pump 
in water of that temperature in order 
to pump it. If the temperature of the 
water is, say, 183 F, the maximum lift 
is 15.4 ft. If the temperature is 170 F, 
the maximum lift is 20 ft and so on 
An interesting and valuable kink 
that was recently brought to this writ- 
er’s attention in connection with cen- 
trifugal pumps is this: In some 
instances it is possible to increase the 
capacity of a centrifugal pump by 
changing impellers. Let us say, for in- 
stance, that you buy a pump for 
handling a given quantity of water 
against a given head at best efficiency. 
An impeller in the same pump that will 
handle more water will give a lower 
efficiency, so, the thing to do is to use 
the “smaller” impeller. Then, when the 
time comes to pump the greater quan- 
tity of water the “larger” impeller is 
installed and it, in turn, handles that 
quantity of water at best efficiency. 


measurements up to 30 miles long 
Field work on the pipeline traverse 
(including measurement of both the 
angles and distances) required three 
weeks in the field. A three-man crew 
was used in taking length measurement 
on the basic control survey while a 
total of six men were used on the pipe- 
line traverse. 

It is difficult to demonstrate what 
savings in cost could be traced to use 
of the Tellurometer. No bids were 
taken for a conventional survey, but it 
is believed likely that the company real- 
ized a savings of about 15 percent. Had 
a conventional survey been made to 
the same degree of accuracy, it is ex- 
pected that the savings would have 
been considerably more. 


Characteristics of Equipment 

The Tellurometer has certain char- 
acteristics that should be remembered 
when considering its use 


1. It is capable of producing accurate 
results. 
With precise length measurements, 
a traverse is a “strong” survey and 
the results of triangulation can be 
achieved by traverse with less field 
and computation time. 
Measurement is speedy; no more 
time is needed for long lines than 
for short ones. 
The Tellurometer is of limited use- 
fulness on lines shorter than 500 ft. 
There is no need to occupy the 
line being measured except at the 
ends 
Measurement is possible without 
seeing between the master and re- 
mote units. Fog, haze, darkness do 
not affect the equipment. 
The units need not be precisely 
pointed at each other. An angle 
of 20 deg does not affect the result. 
Steps should be taken to guard 
against error introduced by inter- 
ference by other radio waves 
The distance measured is slope 


distance. 


Based on this experience with a Tel- 
lurometer, Pacific Lighting Gas Supply 
Company feels that it is a valuable ad- 
dition to the growing list of tools now 
available to the modern surveyor. For 
surveys where long distances are to be 
measured, the Tellurometer is at its 
best. Where the survey is to be through 
mountainous country, the Tellurometer 
is believed to be most useful to estab- 
lish ground control for a survey by 
photogrammetry. 

It is felt that on a survey of any 
magnitude, the Tellurometer or simi- 
lar instrument will achieve a_ better 
combination of accuracy and speed 
than possible if length measurements 
are left to the conventional surveyor’s 
chain. xk 
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simplified Method for Sizing 


and Selecting Orifice Meters 


H. M. McCamish, Monoger, Pipeline Division, Mountain Fuel Supply Company, Salt Lake City, Utah 


FOR COMPUTING THE VOLUME OF NATURAL GAS 
passed through an orifice meter, the A.G.A. Gas Measure- 
ment Committee Report No. 3 is the accepted standard in 
the U. S. and in many foreign countries as well. The A.G.A 
report covers a wide range of the many variables involved 
and is by far the most practical and comprehensive work of 
its kind. 

For the selection of an orifice meter in design work, how- 
ever, a simplified method would be advantageous, particu- 
larly in view of the fact that much of the design data will 
be only estimated. The same is true in operations, when the 
selection of a new orifice is required in an existing orifice 
meter installation. 

The graphs accompanying this article have been developed 
in an attempt to present the most useful information in a 
simplified but accurate form and in the least possible space. 
This is accomplished by graphically relating capacity to 
meter tube size, orifice diameter, and flowing pressure with 
graphic corrections for gas temperature, specific gravity, 
and supercompressibility. The graphs cover 4 through 30-in. 
metering tubes, flowing pressures from 0-1000 psia, flowing 
gas temperatures from 20 to 100 F, specific gravities from 
0.56 to 0.70, and supercompressibilities from 1.00 to 1.12. 

Certain simplifications were necessary in producing the 
graphs and these naturally result in limitations in the use 
of the graphs. An explanation of these simplifications 
follows 
1. To eliminate the need of a separate curve for each flow- 

ing pressure, P,, the primary graphs (Fig. 1 and 2) are 
for a capacity quotient, q, which is independent of flow- 
ing pressure. The relation of the corrected capacity, Q, 
to the capacity quotient, q, is as follows: 
O= gq X M, 

Where M,, is the pressure multiplier. For sim- 

plicity, q has been developed such that for a 

100-in. differential: 

M, = \/ Py 

The capacity, Q, is given in thousands of stand- 

ard cubic feet (Mcf) per hour at 60 F, and 

14.73 psia. For ease of solution a graph (Fig. 3) 

has been included which gives the square root 

of pressures (or M,,) for 0-1000 psia with cor- 

rection curves for supercompressibility 
The capacities given are the maximum for a 100-in 
differential gage used with flange taps. Flange taps have 
become the most generally accepted type in the natural 
gas industry (and for good reason) and the 100-in 
gage is the one most often used with flange taps. To 
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convert the capacity at 100-in. differential to any other 
desired differential, however, it is only necessary to 
multiply the capacity or capacity quotient obtained from 
the graphs by the square root of the desired differential 
divided by 10 


The capacities given are for orifice tubes corresponding 
in dimension to standard weight pipe of the same nomi 
nal size. The errors induced by the use of different 
internal diameters of other pipe schedules are quite 
small, however, and for the purpose of these graphs are 
normally negligible. 


The graphs use a base specific gravity of 0.60 and a base 
flowing temperature of 60 F, but provision is made for 
correcting the capacities to other specific gravities and 
other temperatures normally encountered 


An average value has been assumed for combination of 
Reynold’s number factor, expansion factor, and manom 
eter factor. Under normal operating conditions this 
might lead to a maximum error of about 2 percent. This 
is considered sufficiently accurate for the purposes of 
these graphs, particularly as the mechanics of reading 
the graphs may lead to an error of about the same 
magnitude. 


The maximum capacity given for each size of orifice 
tube is based on the use of the maximum standard orifice 
size, which gives a “beta” of about 0.70. The use of this 
maximum capacity figure, therefore, requires that the 
orifice meter installation be designed to the standards 
required for accurate metering with a “beta” of 0.70 
or higher. One can select any lower “beta” desired 
however, by simply selecting the proper orifice size and 
working from that. The curve for each tube size has 
been extended back to the point where it virtually merges 
with the curve for a smaller size tube. Although in de 
sign work one wouldn't select the larger tube in these 
lower ranges where a smaller tube would suffice, the 
extension will be useful in operations where an existing 
installation is operating only a small percentage of its 
maximum capacity. Since the curves tend to merge at 
lower “beta” ratios, the capacity of tubes with even 
smaller orifices can be determined to sufficient accuracy 
by using the curves of the smaller tubes in the lower 
ranges. 


The method of using the graphs is straightforward and 
the solution desired or a series of comparative solutions can 
be obtained very quickly. The examples shown on the graphs 
illustrate the following problems: 
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Given: 
Specific gravity, G 0.66 
Flowing temperature, T, 30 | 
Static pressure, P, 515 psia 
Supercompressibility, F,,, 1.05 
Pressure base, P,, 14.73 psia 


Femperature base, T, 60 I 


Sizing and Selecting Orifice Meters 


Maximum capacity of a 10-in 
metering tube with a 6.750-in 
orifice plate, with flange taps, 
and with a 100-in. differential 


gure 


Solution: 


On the vertical scale in Fig. 1, find the value of 6.75 for 
the orifice diameter and proceed horizontally across to the 
curve for the 10-in. tube. Drop vertically (Line A on graph) 
to the temperature adjustment base line (60 F) and then 
proceed horizontally to the line for 30 F. Drop vertically 
(Line B on graph) to the specific gravity adjustment base 
line (0.60) and then horizontally to the line for a 0.66 spe 
cific gravity. Drop vertically (Line C on graph) to read the 
value of the capacity quotient on the horizontal scale as 
@ = 332.5. 

On the vertical scale in Fig. 3 find the value 515 for the 
static pressure and proceed horizontally across to the curve 
Drop vertically (Line A on graph) to the supercompressi- 
bility adjustment base line (1.00) and then proceed hori- 
zontally to the line for a 1.05 supercompressibility. Drop 


Given: 
Specific gravity, G = 0.57 
Flowing temperature, T; = 70 F 
Static pressure, P, = 515 psia 
Supercompressibility, F,,, 1.05 
14.73 psia 


Temperature base, T,, = 601 


Pressure base, P,, 


vertically to read the value of the pressure multiplier on the 
horizontal scale as M,, 23.83. 
M,, (132.5 
capacity, Q = 3160 Mcf per hour. 

Note that in Fig. |, if no temperature or specific gravity 
adjustment had been necessary (i.e.: Ty = 60F and 
SG = 0.60), the extension of Line A to the horizontal scale 
would have given the correct capacity quotient, q 135.0 
If the temperature adjustment only was required (i.e 
rT; 30 F and SG = 0.60), the extension of Line B to the 
horizontal scale would have given the correct capacity 
quotient, q = 139.0. Also, note that in Fig. 3, if no super- 
compressibility adjustment had been required (i.e.: 
F 1.00), the extension of Line A to the horizontal scale 


py 
would have given the correct pressure multiplier, M,, = 22.7 


Multiply q 23.83) to get the desired 


The size tube and orifice re- 
quired to handle 15,000 Mcf per 
hour with flange taps and with a 
100-in. differential gage. 


Solution: 


First find the pressure multiplier from Fig. 3 in the same 
manner as in Example 1, M, = 23.83 

Then divide the required capacity, Q, by the pressure 
multiplier, M, (15,000 + 23.83) to get the required capac 
ity quotient, q = 629 

On the horizontal scale in Fig. 2 find the value 629 for 
the capacity quotient and rise vertically (Line A on graph) 
to the line for a 0.57 specific gravity. Proceed horizontally 
to the specific gravity adjustment base line (0.60), rise 
vertically (Line B on graph) to the line for 70 F. Proceed 
horizontally to the temperature adjustment base line (60 F) 
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and then rise vertically to the orifice tube curve, which is 
found to be the one for a 24-in. tube. Proceed horizontally 
to the vertical scale on the graph to find the required orifice 
diameter equals 14.62-in. Thus the required capacity would 
be furnished by a 24-in. tube with a 15.000-in. orifice plate. 

Note that when starting with a given capacity quotient 
and working back to the required tube and orifice sizes as 
in this example, one must always go to the applicable spe- 
cific gravity or temperature and then to the respective base 
line rather than the reverse as is done when handling prob- 


lems such as shown in Example 1. 
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PIPELINE HANDBOOK DATA SHEET | Sizing and Selecting Orifice Meters 
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P 622.24. 


Welding 
Technique 
For X56 Pipe 


What were the problems encountered and overcome with 


this new 56,000-psi minimum yield pipe? 


Norman F. Blundell 


Chief Engineer, Gulf Interstate Company 


DURING the summer and fall of 1959 
our company constructed 350 miles of 
30-in. diam high-pressure gas pipeline. 
Steel used in this line pipe was a new 
specification for the gas industry in 
that it had a 56,000-psi minimum yield 
As the pipe was of a high carbon steel 
it approached the upper limits of weld- 
ability, and the first question always 
has been — “What were your welding 
problems?” 

All pipe was electric resistance 
welded, cold expanded pipe of %-in. 

Presented before American Society of Mechan- 
ical Engineers, Petroleum Mechanical Confer- 


ence, Houston, Texas, September 20-23, 1959 
under the title ‘Welding of X56 Pipe.’ 


Tt | 
= 
| 
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YIELO STRENGTH 


FIG. |. Number of heats of steel used in making X56 pipe 
vs yield strength. Specifications require a 56,000-psi mini- 


mum yield. 


wall thickness. The pipe was manufac- 
tured by three different mills, and all 
three mills manufactured it to the 
API S5LX Specification for line pipe 
with a user agreement as to the chemi- 
cal and physical specifications for X56. 

Physical specifications called for a 
56,000-psi minimum yield strength and 
a minimum ultimate strength of 74,000 
psi. We have graphed the heats of steel 
to reflect the ranges of chemical and 
physical characteristics actually re- 
ceived. Each graph also indicates the 
average of the heats. Fig. 1 is a graph 
of all the heats of steel showing the 
average minimum yield to be 63,000 


| 
1 
| 
| 
| 
; 


| 
] 
| 
| 
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psi. Fig. 2 is a graph of all the heats 
showing the average ultimate strength 
of the heats to be 85,400 psi. 

Specification for minimum elonga- 
tion was 20 percent in 2 in. Fig. 3 is a 
graph of all the heats, the average 
elongation being 31 percent showing 
a greater ductility of the metal. 

The chemical specification agreed 
upon called for a maximum ladle anal- 
ysis of 31 points for carbon and 1.35 
percent for manganese. 

Fig. 4 and 5 show the average of all 
heats to indicate an average carbon 
content to be 27 points and an average 
manganese to be 0.97 percent. 








90 


ATE STRENGTH X 1000 PSI 


FIG. 2. Number of heats of steel used in making X56 pipe 
vs ultimate strength. Minimum specification is 74,000 psi. 
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All other chemical specifications 
were identical with API SLX 52. 


Manufacturing Process 

As manufacturing started we looked 
to the mill experience to see whether 
we could anticipate any welding prob- 
lems that might occur. All three mills 
manufactured the pipe in the same 
manner as they did their X52. The sub 
merged arc welding process was used 
in the same manner and with the same 
wire and flux. Although we stressed 
more stringent mill inspection of this 
pipe and we believe the steel compa- 
nies also were more careful in their in- 
spection because of the new specifica- 
tions, the number of rejects were not 
abnormal 

In one instance we had a preview 
of the circumferential weld in that there 
was a double-jointing operation at the 
mill. This weld was done by an auto 
matic submerged arc process. The con- 
tractor used Linde Air +36 wire for 
the weld. For the first OD pass +55 
union melt flux was used: +90 union 
melt flux was used in the second OD 
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FIG. 3. Number of heats of steel used in making 
X56 pipe vs. percent elongation in 2 in 
Minimum specification is 20 percent in 2 in 
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A FIG. 4. Number of heats of steel used in making X56 
pipe vs percent carbon content. Maximum ladle speci 
fication is 31 points carbon. 


FIG. 5. Number of heats of steel used in making X56 pipe 
vs percent manganese. Maximum ladle specification is |.35 


percent mangenese 


pass and for the ID pass. All welds were 
X-rayed. This also provided an X-ray 
check of 50 percent of the end seams 
The operation was very successful with 
only a normal amount of rejected 
welds. It should be pointed out, how- 
ever, that this work was being done in 
June, July, and August, and we did not 
anticipate much trouble at these tem 
peratures 


Experimental Welding 


Prior to the start of construction 


sample sections of the pipe were pro 


vided the contractor for experimental 
welding. It was June and the atmos 
pheric temperature was about 95 | 
during the testing period. 

lest nipples from all three manufac 
turers were welded in every possible 
combination. Skilled pipeline welders 
with 300-amp truck-mounted ma 
chines, common to the industry, wer« 
used. It was felt that if the use of 
Standard pipeline welding rods could 
be retained, there would be less un 


N. F. Blundell is chief engineer of Gulf Interstate 
c ompany, a consulting firm spec ializine in pipe lines 


and, formerly 


was associated with Gulf Interstate Gas 
Company where 


in 1958, he was appointed vice 


president in charge of engineering. Embarking upon 
his career after receiving his BS deeree in civil 


engineering from 


he has been 


the University of Nevada in 1932 
active in the desien and constructior 


of pipelines, pumping stations, gathering and trunk 
line systems and compressor stations and has been is 
charge of such desien and construction for several 
pipeline companies as well as for Dow Chemical 


Company 


He is a registered professional engineer 


the states of Missouri and Texas 
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tavorable reaction from welding per- 
sonnel. 

The following combination of weld- 
ing rods were tested: 


Root- 


Test bead Hot pass & fill Cap 


Shield arc 85P FI 5P 
SP Shield arc 85P Shield arc 85 
P Shield arc 85 Shield arc 5P 
Shield arc 85 FIS5 
Shield arc 85 Shield arc 85 


Fl 
Fl 
Fl 
Fl 
Fl 


After atmospheric cooling, finished 
welds were tested in the usual fashion 
Straps were cut from the quarters and 
the top and bottom. As many as 20 
straps were cut from each weld. They 
were subjected to nick, tensile, and 
bending tests. It was found that the 
welding rod combination, as shown in 
Test No. 2 above, produced straps that, 
without exception, successfully with- 
stood all tests. The bending test con- 
formed to the API 1104 standard for 
X52, that is, a 90-deg bend over a shoe 
with a radius three times the wall thick 
ness, in this case it being R 1% in. 

The combination of rod was ap- 
proved for construction. As the various 
pipeline welders were tested in the field 
for approval to work on the project, 
we found that there was not an un- 
usual number of failures. For the 
stringer bead and hot pass 5/32-in 
welding rod was used, 5/32-in. or 


3/16-in. rod for the filler, and 3/16-in 
rod for the cap weld. 


Field Welding Practice 

Welding procedure set up by the 
contractor followed accepted practice 
for X52 pipe. At least two and some- 
times three stringer bead welders were 
working at the same time on a weld 
using an internal lineup clamp. At least 
two-thirds of the stringer was com- 
pleted before the lineup clamp was re- 
leased. It was found that stringer bead 
checking would occur if the clamp was 
released too soon. 

Welding inspectors were instructed 
to see that the hot pass was made im- 
mediately after the stringer bead was 
completed. If, on occasion, they lagged 
behind, the lineup was slowed down 
until the hot pass welders could catch 
up. The balance of the weld could be 
made without interference with the 
speed of the lineup crew. 

During the course of construction 
some stringer bead checking was de- 
tected by X-ray. In every case the 
checking could be attributed to a spe- 
cific cause and the remedies were rela- 
tively simple 

The causes were 


1. Improper pipe handling 
Poor stringer bead practice 
Low atmospheric temperature 


The first problem occurred princi- 
pally in sections utilizing concrete 
coated pipe. Because of the extreme 
weight, undue stresses could be put in 
a stringer bead if sideboom operators 
and skid crews were not careful. 

The second problem occurred wher 
lineup clamps were released too soon. 

The third problem is one that we al- 
so have had with X52 pipe. Welding on 
the X56 pipe in December 1958 we 
encountered low temperatures of 20 
to 25 F. It was necessary to apply a 
slight preheat. Using a torch to break 
the chill of the area adjacent to a weld 
would prevent the cracking. This opera- 
tion required less than a minute and we 
had no complaint from the contractor. 

lhe line was proof-tested to 110 per- 
cent of working pressure, or 1108 psig, 
before it was put into service. The test 
was successful. Not one failure of 
either pipe or weld was found. Since 
the test was made the line has been 
operating successfully for four months. 
[wo pinhole leaks in a longitudinal 
seam of one joint of pipe has been dis- 
covered during operation. 

It is our conclusion after the com- 
pletion of this sizable construction 
program that, with proper inspection 
procedures, which should be used on 
any pipeline, the use of X56 pipe is 


practical and economical x**e* 





United Crosses Galveston Bay 
to Connect Four Gas Fields 


Connecting gas fields in the Galveston Bay area with a 


20-in 


pipeline serving the Houston and Sabine-Neches 


area by United Gas Pipe Line Company necessitated cross- 
ing Galveston Bay with 14.5 miles of 10-in. and 0.6 mile of 
8-in. pipe. In addition, 8.6 miles of 12-in. land line was re 
quired to connect the company’s Houston-Orange pipeline 
east of Channelview. 

Gas reserves in four fields are made available to United's 
system by the new line, says E. M. Smith, Houston district 
manager. The gas is coming from San Leon Point, South 
west Red Fish Reef, North Fishers Reef, and Umbrella 
Point fields 

The facilities are designed for daily capacity of 84,000,- 
000 cu ft, with an estimated 48,000,000 cu ft per day pres 
ently available. Estimated reserves available to United total 
more than 180 billion cu ft 

Included in the project are a separator installation at Um 
brella point, 10 purchase meter stations and a dew point 
recorder, with telemetering facilities at Cedar Point and 
Missouri City. 

Contractor on the bay section, including a crossing of the 
Houston Ship Channel, was Sharman, Allen, Gay and Taylor 
of Houston. The 12-in. land section was laid by H. H. Null, 
Inc., also of Houston 


Pipe being laid across the Houston Ship Channel, which cuts through 
Galveston Bay. 
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e O YOUR PERSONAL STUDY SERIES 


Scheduling and Dispatching 
Crude Oil and Refined Products 


PART 3. Conclusion 


Fred Ashford, Jr. 


Division Manager, Oii Traffic Division 
The Texas Pipe Line Company 
Houston, Texas 


Daily pumping record. Once again, it is necessary for Refer to Exhibit “M” and note the following explanation 


each station and terminal to report certain information to of symbols: 

the dispatcher so that the dispatcher may follow the move- A — Corrected API gravity, 

ments through the pipeline. This form is called the “Daily B— Time of meter reading and sampling, 
Pumping Record.” A copy of this sheet is shown in Exhibit Net barrels pumped since last meter reading, 


“L.” You will note this record covers a 24-hour period and — Accumulative total in batch, 
— Batch number, 


Batch change and gravity 10 minutes after start 
of batch, 
, Stationary point for originating station, 
LP (line pressure), - Gage, — Movable lediention for a point, 
Temp (temperature), . Bbi tank, Point of batch change, 
. Cor grav (corrected gravity), . Totalizer, - Pointer at delivery point. 
5. Batch, 10. Barrels. In using this strip tape method for predicting batch 


includes: 


SP (suction pressure), . Tank, 


Line inventory-strip tape method. ae sin ” WACO (WA) PALLAS (DA) 
: 7-30 verwe =f? svt — 
I have previously stated that accuracy ¢vae ween 
i s 





i 


is a prime requisite in dispatching re- 
fined products. In order to obtain the 
desired accuracy we use the “strip 
tape” method of computing our line in- 
ventory and predicting the time of 
batch changes. First, you must select a 
scale for the tape — say, 1-in. equals 
2000 bbl. The scale of the tape is re- 
lated to the length of the line and how 
long a tape board you desire. 

Exhibit “M” is a sample strip tape. 
This tape has a scale of 2000 bbl to the 
inch and is marked with dividing lines 
at the top of the tape. The bars at the 
bottom of the tape are in two colors. 
The top color represents the company 
and the bottom color represents the 
type of product, such as housebrand or 
premium gasoline. This tape is pur- 
chased for each product for each com- 
pany and is stocked in the dispatching 
office. The information written on this 
tape is taken from the Daily Pumping 
Record and is posted to the tape each 
hour. Net barrels are posted to the tape 
each hour so that the tape will reflect 
the exact line fill each hour. 

Hearne, as the originating station, is 
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a stationary point, whereas the Waco 

pointer is movable and can be adjusted 

for changes in the line fill caused by 

changes in temperatures. EXHIBIT “L”’ 
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changes, an engineer’s scale is used to measure the distance 
between Point “J” and Point “K”. Since the scale of this 
tape is l-in. equals 2000 bbl, the distance between the 
pointers is converted to barrels and divided by the pumping 
rate in barrels per hour. Thus is computed the expected 
time of the batch change in time from the last meter read- 
ing. In actual practice, this method works quite satisfac- 
torily. The dispatcher then gives the terminal man this 
expected time of batch change, and the terminal man starts 
sampling at the prescribed time. 
Other methods used for line inventory. There are several 
methods other than the one we discussed for use in crude 
oil and the strip tape method that may be used to keep 
track of the line inventory in a pipeline. One company uses 
colored plastic blocks that move along between guides. 
The color is the designation for the company and product, 
and the length of the block has a scale that represents a 
certain volume 
Another company uses a blackboard with the lines placed 
on schematically with white paint. The batches are shown 
with colored chalk and are moved along through the line 
There are probably other methods, but these are the most 
commonly used. 
Operating instructions. We have found that on systems hand 
ling refined products, it is desirable to issue a manual of 
operating instructions covering certain procedures and 
methods. Contents include: 
1. Method of catching batch changes 
2. Time of sampling for batch changes 
(a) Between fuels — one hour ahead of predicted 
time, five minute intervals for 30 minutes, then 
one minute intervals 
(b) Between Gasolines — 30 minutes before pre- 
dicted time, then one minute intervals. 
Instructions concerning utility tanks. 
Meters and calibrations. 
Gaging of tanks. 
Scrapers. 
Gravitometers. 
Samples — retained. 
Leaks. 
Airplane patrol coverage. 
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11. Flash tests. 

12. Batch changes, tank switches and printing of tickets. 

13. Meter tickets. 

There may be other operating information included in 
these manuals, depending upon the system. 


INTERFACIAL MIXTURE ON PRODUCTS LINES 

The most important interfacial mixture is the kerosine- 
gasoline interface because it must be delivered to a slop 
tank and re-injected into the housebrand gasoline. The 
amount of interfacial mixture that is made on a typical line 
is shown in Exhibits “N” and “O.” 


ELECTRONIC COMPUTERS USED IN SCHEDULING 

In recent years electronic computers have been used in 
the scheduling of products lines. Conversion to this system 
and the setting up of a program for the computer is quite 
an involved process, but once set up it works very nicely 
and quickly produces information that otherwise would 
take quite a while to develop manually. 

The large computers, such as IBM 705, could not be 
justified for this purpose alone, but when used in a large 
integrated company, the electronic computers have made 
scheduling faster and more accurate. Several companies 
now use electronic computers. 


ANALYSIS OF OVER AND SHORT 
The oil traffic division must watch the over and short 
of all lines continuously. The trick dispatcher watches the 
over and short each hour of each shift. The chief dispatcher 
and his assistants watch each day’s operations, and all 
supervisors watch the reports of the month's over and short 
as developed by the accounting office. 


Causes of Shortages: 

Line breaks and leaks, 

Evaporation, 

Filling empty lines, 

Leaky valves, 

Bad tank bottoms, 

Paraffin on crude tank walls, 

Blending heavy oil with light, distillates and LPG, 
Meter malfunction. 
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EXHIBIT “M" 
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W-K-M_ Leverlocke Gate 
Valves feat theaunh.con 
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the lading flow 
Pressure Ratings: ASA 300 
through ASA 1500 pounds 
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“On-the-line overhaul 
saves time, saves money” 
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W-K-M.. ASA Gate Valves 


These valves can be overhauled fast and easy. No other 
valves give you the same long-lasting service and economy. 
No other valves require so little maintenance, yet provide 
such outstanding efficiency and performance. 

Next time — and every time specify W-K-M! Avail 
able at leading supply stores everywhere (from 2” through 


12”). Sizes through 34” available on special order. 


PRODUCT OF W-K-M’s Crestline Engineering 


WRITE FOR enna or SCT wevevens | 
CATALOG 300 a cam. % 





Causes of Overages: 

1. Poor measurement, 
2. Faulty temperatures, 
3. Leaky valves, 

4. Meter malfunction. 


Communications in Dispatching 
Good communications are essential to good dispatching. 
Communications provide the dispatcher with contact to 
all stations, terminals, and refineries, and if the dispatcher 
is to receive the required information, communications 
must be provided and maintained. 
Some of the types of communications used by pipelines 


Physical wire circuit — telephone, 
Carrier circuit — telephone, 
Teletype, 
Microwave, 
FM radio, 

. Commercial telephone. 

Communications will be covered by others, but I do 
want to point out the necessity of installing and main- 
taining good communications in order to have good dis- 
patching. 

SCRAPER PROGRAM 

In order to keep the pipeline cleaned out, scrapers are 
run periodically. The scrapers are scheduled by the dis- 
patching office, and it is the chief dispatcher’s duty to 
schedule scrapers in order to maintain clean lines. 


SUMMARY OF DISPATCHER’S DUTIES 
General. The dispatcher in a pipeline system is a pretty 
important individual and plays an important part in the 
successful operation of the pipeline, so let’s summarize his 
duties: He 
1. Is concerned with everything involving oil and 
products movements, 
Watches movements to see that orders are complied 
with, 
Keeps Daily Pumping Record or log sheet, 
Must see that all concerned follow schedules and 
orders in pumping and batching, 
Accounts for oil in tanks and lines, 
Receives reports from people on line pertinent to 
oil movement, 
Follows air patrol progress, 
Keeps all informed of any unusual happenings, and 
Watches scraper movements. 


TRAINING PERSONNEL 

Pipelines today are similar to those of long ago, but 
there have been many changes made in the pipe itself 
and in the equipment. Today, we have large diameter lines, 
centrifugal pumps, electric motors, motor-operated valves, 
sequence control, remote control, telemetering, and many 
other automatic and remote control devices. All of these 
devices have meant a reduction in field operating personnel, 
but the dispatcher has taken on more and more respon- 
sibility in today’s pipelines. 

It is essential that present day dispatchers be kept 
abreast of current operating methods and conditions. This 
can be done with periodic meetings during which the en- 
gineering department explains technical information and 
field supervisors explain their operations and what action 
to take under certain conditions. This is a continuous 
process of educating the dispatchers because, as I have 
said before, the dispatcher is the only man on the pipeline 
who has all information on all lines under his scrutiny at 
all hours of each day. The job of being a dispatcher, I 
think, is a most important one and he should have the 
benefit of all available information at all times. 
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EXHIBIT “N” 


You might ask what type of personnel is considered 
the most desirable to bring into a dispatching office and 
train as a dispatcher. My answer to that is a graduate en- 
gineer with several years field operating experience. You 
and I know that this is not possible, but that would still 
be the ideal situation. In actual practice, we screen our 
field personnel for young, aggressive, analytical men and 
bring them to our office and give them thorough training. 

The length of time for training varies from three to six 
months, depending upon the man and his background. At 
this time, he is given some assignments to do on his own; 
but, generally speaking, it is one or two years before a 
man has the necessary training to do a good job as dis- 
patcher. Of course, we have, at times, hired people new 
to the pipeline industry and we have been able to hire 
some college graduates in business. These people must 
first learn about pipelines, and this adds several months 
to the overall training program. There are not too many 
college graduates willing to work on a shift basis, and this 
is a further handicap in getting college graduates to go 
into this field. 


THE DISPATCHER AND OPERATING EXPENSES 

Ordinarily, people don’t think of the oil movement and 
dispatching group when mention is made of efficiency and 
minimizing the cost of operating a pipeline system. Yet, 
as we have mentioned before, there is no other man in 
the pipeline organization who is as constantly in touch 
with the entire pipeline system as the dispatcher. 

The dispatcher has much information at his fingertips, 
and the proper use of this information is very important. 
Proper utilization of this information can result in large 
savings, while wrong decisions can cost the pipeline com- 
pany very heavily. 

In today’s pipelines, the use of electrical energy has 
become quite common, and this represents a very large 
item in the cost book. In order to hold electrical costs to 
a minimum, it is desirable, in most cases, to pump at a 
uniform rate during the period between electrical meter 
readings. The demand established is the factor that can 
be controlled and should be kept at a minimum. Pumping 
rates should be so selected that they meet the required 
throughput and no more. Any pumping rate in excess of 
that required will cause an additional demand to be estab- 
lished, which is an added expense. In some cases, it is 
desirable to trim impellers in a centrifugal pump to make 
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189 MILES - 16” LINE 
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EXHIBIT “O” 


the pumping rate match the required throughput. 

The amount of throttling at stations must be kept at 
a minimum because all energy that is throttled is money 
“down the drain.” In other instances, when you are batch- 
ing both heavy and light crudes, there is a certain point 
where it is more economical to take off a unit and still 
maintain the desired throughput. In the design of a system 
it must be remembered that you should have two or more 
sizes of units in order to give a range of several throughputs. 

Scrapers have already been mentioned, but the lines 
must be kept clean in order to operate efficiently, and 
scrapers are usually the responsibility of the dispatcher. 
If a line builds up on the inside, it takes more power to 
pump and the more power, the more costs. 

The oil traffic group should coordinate line schedules 
with the field supervisors in order to take advantage of 
savings in labor costs. It is possible, at times, to operate 
some stations on a five-day week, as well as shutting down 
on holidays and special occasions. On some systems, such 
es a products system that has several terminals and the 
system is not fully loaded, it is more economical to pump 
at capacity for several days a week and shut down. The 
savings in manpower at terminals is greater than the in- 
creased cost of the higher electrical demand. 

An analysis of the costs involved on a particular system 
is required before changes can be made. When it is neces- 
sary to perform special work on an operating system, the 
timing of pipeline movements will greatly affect the work 
requirements of field personnel. The proper scheduling of 
a project results in a minimum of shutdown time on the 
system and also reduces manpower requirements and 
overtime. 

The dispatcher can be involved in operating expenses 
in one other important way. He must be constantly on the 
alert for line breaks and leaks. The judgment of the dis- 
patcher is very important in knowing when to shut a system 
down due to a pressure drop or other change in operating 
conditions. 

Pressure drops are caused by pump trouble and changes 
in viscosity and gravity of crudes or products being pumped 
as well as by leaks. Air pockets and loss of suction pressure 
also cause pressure drops. 

Actually, only a small percentage of pressure drops are 
caused by leaks, and the dispatcher must analyze a given 
situation to determine whether the line should be shut 
down, the patrol plane called out on an emergency flight, 
or some other action taken. Proper action by the dispatcher 
can save many barrels of oil and products each year. 
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Homestead Air Force Base Division Commander, Colonel! Seth J 
McKee, holds acetylene torch to steel plates that will form two storage 
tanks each capable of holding 2,500,000 gal of jet fuel. Looking on, 
left to right, are Ex-Senator George W. Leaird, Fort Lauderdale 
Florida, and Dr. Harold Quase, Washinaton, D. C., officials of the 
Onego Corporation's Florida Pipeline & Storage Company, and 
Herman Powell, acet/lere operator 


Floridea’s First 
Jet Fuel Pipeline 


Florida’s first jet fuel pipeline, now well underway, ts 
scheduled for completion in November. The 54-mile, 8-in 
line from Port Everglades to Homestead Air Force Base 
will be capable of carrying 4,000,000 bbl of jet fuel per 
year. It is being constructed for Onego Corporation's Florida 
Pipeline and Storage Company, designed by Ewin Engi 
neering Corporation of Florida. 

Fuel will be pumped directly from Port Everglades to 
the Strategic Air Command Base at Homestead where two 
55,000-bbI tanks are being erected by the Chicago Iron and 
Bridge Company. 

The 8-in. pipeline will follow the rights-of-way of the 
land route of the Florida East Coast Railway in the follow 
ing manner: Line begins at the Belcher Oil property at Port 
Everglades and traverses Route No. 84 in a westerly direc 
tion for three-fourths of a mile. It then proceeds southward 
on the western side of the Florida East Coast Railway 
right-of-way to Little River; then along the Florida East 
Coast Belt Line as far as Miami International Airport 

The line continues along the Belt Line to South Miami 
where it again follows the mainland route of the Florida 
East Coast route directly to the base at Homestead 

The new pipeline’s proximity to Miami's new Interna 
tional Airport — at N.W. 25th Street, the line is approxi 
mately one-half mile from contemplated connecting points 

makes the line a prime possibility to serve the growing 
jet fuel needs of the airport. Simple connecting spurs could 
tie the line into the airport's already built hydrant system 

Pipeline officials estimate that if the pipeline were to be 
connected to the fueling system at Miami International 
Airport the line could double its estimated fuel flow 

The Onego Corporation, which is making a specialty of 
jet fuel pipeline systems, has through its subsidiary, the 
Florida Pipeline and Storage Company, made a five-year 
agreement with the Air Force to supply Homestead Air 
Force Base with jet fuel. The agreement is renewable under 
three five-year options 
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Putting the Laurel to bed 


That's The Laurel Pipe Line! Recently completed, this 
440-mile line is the first to use 24-inch-diameter pipe in a 
major cross-country refined products system. 

Gasoline and other petroleum products will be transported 
through the line from Delaware River Valley refining centers 
to inland marketing areas such as Reading, Harrisburg, 
Pittsburgh and Cleveland. 

National Tube supplied the pipe for the Laurel Line—approxi- 
mately 66,000 tons of USS National Seamless and Electric 
Weld Line Pipe in sizes 24” O.D. to 14” O.D. for the main line 
and 9,000 tons for feeder lines, take-offs, and terminal facilities. 


The eastern section of the main line, some 135 miles, is 24 
diameter, API 5L X-52 pipe, ranging from .281 to .375-inch wall 
thickness. Initially, the line’s throughput is expected to be 
about 100,000 barrels a day; however, this can be increased to 
300,000 barrels with additional pumping stations. This line will 
make a greater variety of refined products available, in in- 
creased quantities, at a considerably lower transportation cost. 

The Laurel Pipe Line represents another first for USS Na- 
tional Line Pipe. Why is USS National consistently chosen for 
rugged line pipe assignments? The answer in a word: Per- 
formance. You see, National Line Pipe combines the qualities 
of strength and dependability to give you a better product. 
Remember, too, that National Line Pipe is available in a com- 
plete range of wall thicknesses, steel analyses and in diam- 
eters up to 26 inches in Seamless and up to 36 inches in 
Electric Weld. For more information, write to National Tube 
Division, United States Steel, 525 William Penn Place, Pitts- 
burgh 30, Pa. USS and National are registered trademarks 


National Tube 
Division of 


United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors 
United States Stee! Export Company, New York 





[eep your pipeline 
corrosion=tree with 


Solvay Sodium Nitrite 


type pump operated by the fluid that is being pumped. 
Solvay Sodium Nitrite has several important advan- 


To prevent corrosion right from the start, add Solvay® 
Sodium Nitrite in low, economical concentration to the 
products you're moving when you open a new pipeline. 
(Your pipe stays as clean as the cross-section on the 
right!) You can also use it effectively on older, now-in- 
service lines—to arrest corrosion and prevent further 
internal damage. 

Solvay Sodium Nitrite forms an invisible gamma oxide 
film that protects the inner pipe surface from attack by 
occluded water. It is readily injected by a proportioning- 


Sodium Nitrite « Caustic Soda * Calcium Chloride ¢ Chlorine « Chloroform 
Caustic Potash « Potassium Carbonate « Sodium Bicarbonate « Soda Ash 
Ammonium Chioride « Methyl! Chioride « Ammonium Bicarbonate « Vinyl 
Chloride « Methylene Chioride * Cleaning Compounds « Hydrogen Peroxide 
Aluminum Chioride « Mutual® Chromium Chemicals « Snowflake® Crystals 
Monochlorobenzene ¢ Ortho-dichlorobenzene ¢ Para-dichlorobenzene 
Carbon Tetrachioride 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 


SOLVAY branch offices and dealers are located in mojor centers from coast to coast. 
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tages over other inhibitors. It costs less than most organic 
compounds. Being soluble in water and insoluble in 
petroleum products, relatively small amounts are 
needed. It will not contaminate these products. It will 
not react with most impurities or organic inhibitors in 
other petroleum products that may be in the same line. 

For more facts and a test sample, mail the coupon 


now to Solvay. 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL CORPORATION 
61 Broadway, New York 6, N. Y. 


Please send: 

[] 4. Test sample of Solvay Sodium Nitrite 

(C 8. Booklet—“Sodium Nitrite for Rust and Corrosion 
Prevention” 
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Diagram of major piping at Mt. Pleasant station. 


Texas Eastern Makes Significant 
Additions to Compressor Stations 


Combustion turbines and 15,000-hp motors drive single-stage 
centrifugal compressors to give boost to line capacity 


Frank H. Love, Editor 


WITHIN RECENT MONTHS Texas 
Eastern Transmission Corporation has 
made significant additions to several 
of its compressor stations, enabling it 
to keep pace with a constantly increas- 
ing demand for its product — natural 
gas. 

Typical of the stations to which addi- 
tions have been made are those at Mt. 
Pleasant, Tennessee, and Clinton, Mis- 
sissippi, inspected a few weeks ago by 
the petroleum press as guests of the 
operating company. 

When the Mt. Pleasant station went 
on line originally it established a new 
pattern. This single-unit station con- 
sisting of a 15,000-hp synchronous 
motor driving a single-stage centrifugal 
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compressor through a speed increaser, 
and two identical stations on the sys- 
tem, were the first of their kind in gas 
transmission service. Now, a second 
unit has been installed at Mt. Pleasant 
and one of the other stations. 

With two units available station pip- 
ing is arranged for parallel operation, 
and each unit handles approximately 
one-half the flow of the main lines. In 
case of a short outage of one of the 
units the other can continue to oper- 
ate by separation of the station suction 
and discharge lines, as shown in the 
major piping diagram. In such an 
event, one of the main lines bypasses 
the station. 

Should one of the units need to be 
off the line for a considerable period 
of time, say several weeks, provision 
has been made to handle this eventu- 


ality. A wide impeller and associated 
diffuser set can be installed in the re- 
maining operating unit and this unit 
can compress all the gas coming to the 
station through both lines. 

During the time the station has been 
in operation with two units it has com- 
piled an enviable record of on-line 
time of 99.3 percent of the potential 
hours. 


Unusual Features 

Unusual features of this design are: 

@ Largest electric motors and gas 
compressors ever used in natural 
gas transmission service. 

@ Low initial cost due to use of 
large horsepower in a single unit. 

@ Substitution of a single line 
Strainer for conventional gas 
scrubbers. 
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CROSE... equipment Used throughout the world 


ye oe \ echahanie aatiin 


~ 


construction industry. 


MANUFACTURING COMPANY | 


2765 DAWSON ROAD *¢ PHONE WEBSTER ¢ ! 
OKLAHOMA © BRANCH OFFICES HOUSTON « 

LOS ANGELES © ELIZABETH, N . N CANADA 
CURRAN LTC EDMONTON, ALBERTA © EXPORT OFF 


NEW YORK. N.Y 
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Are you aware of the tremendous dif- 
ference a small amount of Unicor can 


NOW .«-« longer life, make in pipelines and crude units? 


This film-forming, oil-soluble inhibi- 


tor prevents all kinds of corrosion. 


= 
improved performance Wherever Unicor has plated out on a 
surface, it gives protection to tanks, ves- 
for pipelines crude units sels and pipelines whether full, part-full 
y —_— or empty. 
By adding a small amount of Unicor 
with Unicor to your product — 10-20 parts to a million 
—you prevent product contamination, 
profit-robbing corrosion; assure mainte- 
nance of full-flow capacity and output. 

Furthermore, use of Unicor substan- 
tially reduces filter cleaning and replace- 
ments, scraping operations, power costs 
and expensive downtime. 

What Unicor does for tanks and 
pipelines it also accomplishes in crude 
units and other refinery equipment. For 
detailed information, write to our 
Products Department. 


UNIVERSAL OIL 
PRODUCTS COMPANY 


30 Algonquin Road, 
® Des Plaines, Illinois, U.S.A. 
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Crane 
Conduit-Type Gates 





PIPELINE VALVES 


for all transmission 
and gathering services 


VALVES & FITTINGS 


PIPE « PLUMBING + HEATING « AIR CONDITIONING 
Since 1855—Crane Co., General Uffices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


New ...dependablie... 

fully field-tested for general oil 

and gas piping...transmission 
lines...pump houses...field gathering 
lines ...tank farms...storage stations 


MT OTE 


abaanan 


CRANE CONDUIT-TYPE 
PIPELINE VALVES 


GLBEREMHELERARRAeD Renee 


Classes 400 and 600—full-way and 
venturi types 


Crane has incorporated construction and operational features 
in these new single-disc, conduit-type gate valves that assure 
the maximum in dependable operation, resistance to wear, and 
ease of maintenance. Results: valves that function perfectly for 
years, minimizing maintenance and replacement costs. Features 
include: 


1, Stem protector—guvards against damage by dirt and weather. 


2. Ball bearings (on 6” and larger, Class 600; 8” and larger, Class 
400)—for smooth, easy operation. 


. Enclosed, grease-packed yoke—protects and lubricates stem 
threads. 


. Plastic packing can be added under full line pressure; disc in any 
position. 

. Automatic relief of excessive body pressure—prevents dan- 
gerous pressure build-up by bleeding excess pressure into the line. 


. Choice of three seats: metal-to-metal, Teflon-to-metal, grease- 
sealed. 


. Straight-through conduit design—permits easy passage of 
scraper. It eliminates turbulence; has no pockets to collect dirt. 


Full-way and venturi valves availiable in flanged and 

butt-welding ends. Working Pressures: Class 400, One-piece disc; self-aligning body seat 
960 psi; Class 600, 1440 psi—both at atmospheric rings. Conduit-type disc permits non-directional flow, plates prevent line dirt and 
temperatures. All valves recommended for crude oil, and uses differential line pressure to assure tight foreign matter from enter- 
outlet seating. No need for excessive stem thrust to ing body chamber, keep lu- 
wedge disc in closed position. Body seat rings are bricant in body well. 

SIZES. Full-way, Class 400: 13 sizes, 4” to 30”. made pressure-tight with synthetic rubber “O”" rings. 

Full-way, Class 600: 16 sizes, 2” to 30”. Venturi, Seat rings can be slipped in and out by hand—cut 

Classes 400 and 600: ten sizes, 8” x 6” to 30” x 24”. maintenance time from hours to minutes. 


Spring-loaded disc 


gas or finished products. 
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Dual Bevel Gearing —side view 
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Dual Bevel Gearing —top view 








Dual Spur Gearing —side view 


' ae _ 
— vw 


Single Bevel Gearing —side view 
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Single Spur Gearing —side view 


GEARING 
RECOMMENDATIONS 


For conduit type valves—full-way 


and venturi. Class 400: 14° seat open 
ing and larger —spur or bevel gearing; 26 








and 30 dual spur or bevel gearing 
Class 600: 10° seat opening and larger 
spur or bevel gearing; 22° seat opening 


and larger—dval spur or bevel gearing 


For double-disc valves. Closs 400 
14° and larger—spur or bevel gearing 
Class 600: 10° and larger— spur or bevel 
gearing; 24° —dval spur or bevel gearing 
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For all Crane pipeline 
gate vaives. Brass rod 
screws into end of 
valve stem and extends 
through stuffing box at 
top of stem protector 
Furnished only when spe 


fied on valve order 





Make your pipeline vaiving 
completely dependable... 


completely e RA N E 


...by using 
CLEARWAY SW ING-CHECKS 


Class 6OO—with rubber-seated disc 


On all pipeline services—crude oil, gas or finished product—these 
check valves are ideal workmates for Crane Conduit or Double-Disc 
Pipeline Gate Valves. They are smooth-operating, tight-seating, and 
give long-lasting satisfaction. 


No. 1640—Class 600 “wha eha! td ) 
—flanged ends. 


No.1641—Class 600— 
welding ends. 


Both valves available in ten sizes—4" to 24". Working pressure 
1440 psi at atmospheric temperatures. Service recommendations: crude 
oil, gas or finished products. Comply with applicable standards as 
listed by ASA and API. 


NOTE THESE HIGH EFFICIENCY FEATURES — 

- Bolted cap joint—synthetic rubber “O" ring gasket assures tightness. 
Disc stop—prevents disc from sticking in open position. 

. Clearway disc—swings clear of fluid way. Synthetic rubber disc insert 
provides “soft, tight seating. Stainless steel hinge pin swivels in Teflon 
sleeve bushings. 

Clearway interior body design—permits virtually straight-line flow; 
shallow cavity allows free passage of scraper. 

. Shoulder-type, screwed-in seat ring—Stellite-faced; can't loosen in 
service. 


Port and seat opening—<are full diameter of pipe for smooth flow- 
through. 





Liearway swing check steel valve 


CRANE DOUBLE-DISC 
PIPELINE GATE VALVES 


Classes 400 and 600—for all services 


Features that mean worry-free service and reductions in valve 
maintenance and replacement costs are built into these new 
Crane steel pipeline valves. These features include: 


1. Free-to-rotate discs, with outer rims that take the wear usually 
borne by the disc face. 


2. Guided disc action—guide ribs in body, machined to close toler- 
ances, prevent disc drag across the seat; give smoother operation. 


. Positive seating—vunique wedging action of spreaders forces discs 
cutward for tight contact with body seat rings. 


. Fully enclosed yoke—partially grease-filled—lubricates stem and 
threads. 


. Plastic packing easily added here, with valve on full line pressure— 
disc in any position. 

. Pressure relief valve—relieves excess pressure built up by outside 
temperature changes. 


- Smooth, straight passageway eliminates turbulence . . . assures 
smooth flow. 


Flanged ends— 
Class 400, No. 1480; 
Class 600, No. 1680. 


Butt-welding ends— 
Class 400, No. 1481; 
Class 600, No. 1681. 


Both patterns OS&Y. In ten 
sizes: 4” to 24”. Pressure 
Ratings: Class 400, 960 
psi; Class 600, 1440 psi 
— both at atmospheric 
temperatures. All valves 
recommended for crude oil, 
gas or finished products. 
MATERIALS: Body, bonnet, 
yoke—cast carbon steel. 








Cre ss section '@aeli Do elt Oltts 
Parallel Seat Pipeline Gate Valve 


Free-to-rotate discs. (lilus. A) Outer rims (arrow) 
take the wear. Both discs, independently suspended, 
are free to rotate as they move up and down in body 
guide ribs. Wear is uniform. Rotating action tends to 
clear seating area of abrasive materials. Discs are 
easily replaced. 


Guided disc action. (illus. B) Guide ribs in body, 
machined to close tolerances, provide easier, smoother 
seating. Tapered slightly at the top, ribs hold disc 
assembly snugly in open position—yet in closed posi- 
tion allow full wedging action of spreaders. 


CRAN E: VALVES & FITTINGS 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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Two of these 15,000-hp motors are installed at Mt. Pleasant. Beyond the motor is the speed 
increaser. The centrifugal compressor is not discernable. 


@ Low maintenance costs due to 
simplicity of station and rotating 
equipment. 

@ Compressor is capable of de- 
veloping a compression ratio of 
1.567 in a single impeller, an ex- 
tremely high ratio for a single- 
stage centrifugal compressor. 

@ “Across-the-line” starting of units 
saved approximately $150,000 in 
initial cost. 

@ Compressor impellers are of to- 
tally welded construction. 

@ Compressor building has no 
basement. 


Main Compressor Units 

The 15,000-hp motors run at 900 
rpm at 4160 v and 1580 amp, 3-phase, 
60-cycle. They are totally enclosed 
motors and force ventilated. Exciter 
voltage is 125 d-c. 

The ventilating system consists of 
two fans, one right hand and one left 
hand, which are driven by 30-hp, 220 
440-v, 3-phase, 60-cycle motors, and 
are rated at 30,000 cu ft per min per 
3-in. of water. Air is forced through 
the motor and back through ducts to 
deflector housings outside the compres- 
sor building. Frame heaters totaling 
7200 w maintain the required frame 
temperature for dampness control. 

Across-the-line starting of motors 
required that special consideration be 
given to the design of the transformer, 
especially to the inrush characteristics 
of the motor. The station site was 
chosen because of its proximity to a 
161-kv transmission supply line, which 
also contributes to the successful ap- 
plication of this starting method. 

The single-stage, centrifugal com- 
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pressors have adjustable guide vanes 
and a changeable diffuser, making pos- 
sible modification of operating char- 
acteristics. The overhung impellers are 
of the enclosed, radial type, of all- 
welded construction, and range in size 
from 30 to 37 in. diam. The compres- 
sor case is split vertically, giving ready 
access to the rotating element. Verti- 
cal and horizontal centerlines of the 
inlet and discharge flanges are in the 
same vertical and horizontal planes 

The speed increasers through which 
the motors drive the compressors pro- 
vide a speed increase from 900 rpm to 
6505 rpm, a ratio of 7.229:1 


Controls 

Fundamental design concepts in 
cluded: (1) A fail-safe system, (2) 
pushbutton operation of units with 
automatic sequence and field applica- 
tion, and (3) each unit capable of 
separate and independent operation 

To meet demands of a fail-safe sys- 
tem two control busses are used, a 
48-v d-c and a 230-v a-c. Automatic 
forced sequence is employed utilizing 
the d-c as the prime control system bus 
Loss of intelligence or a component 
failure will cause a shutdown 

The station and each unit are self 
protected and are not dependent on 
operating personnel for the detection 
of malfunctions. 

The emergency 
can be actuated by operating one of 
the pushbutton switches in the com 
pressor building, the emergency shut 
down switch on each control desk in 
the control room, or the two manually 
operated valve stations in the yard 


shutdown system 


area. 

Any of these stations will blowdown 
the pilot gas that activates the system 
to close the station suction and dis 
charge valves and open the blowoff 
valves simultaneously with tripping of 
the motor circuit breaker to cut off the 
compressor drive motor. 

The emergency system is 
matically” activated to complete the 
emergency shutdown sequence in event 
of complete line failure or other type 
blowout in either the main line, station 
suction or discharge lines 


“auto- 


Station Cost 
An attractive feature of this type 


The single stage centrifugal compressors at Mt. Pleasant have adjustable guide vanes and « 
changeable diffuser, making possible modification of operating characteristics 
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station is the low initial cost, which 
breaks down as follows: 


Cost of original station $1,880,000 


Cost of addition to station 1,638,000 
$3,518,000 


Total cost of station 
Total cost per hp 
installed $ 
(Based on 30,000 hp) 
Included in these costs are approxi- 
mately $112,800 for cottages, including 
streets, sewerage system, water, gas, 
landscaping, etc. 


117.27 


Turbine Driven Stations 

Another type of Texas Eastern sta- 
tion operates at five locations on its 
system. The number of pumping units 
has been doubled at four of these 
stations, one of which is at Clinton, five 
miles north of Jackson, Mississippi. 
Installations at Clinton are typical of 
the others. Two units were installed 
originally and two have been added. 

Units consist of a 7600-hp, two- 

shaft, regenerative cycle, gas turbine 
driving a single-stage centrifugal com- 
pressor. Station piping is arranged to 
provide two parallel banks of units 
with two units operating in series in 
each bank. 

Outstanding features of these instal- 

lations are: 

@ The gas turbines are among the 
largest two-shaft machines in 
natural gas transmission service. 

@ “Straight-through” piping between 
the gas compressors, pioneered by 


D-48 


Diagram of major piping at Clinton station. 


Texas Eastern, minimizes pres- 
sure drop between units and has 
resulted in less capital cost. 

@ Use of strainer in station suction 
line instead of conventional gas 
scrubbers. 

@ Exhausts and air intake mani- 
folds, and ducting to and from the 
regenerator, are turned downward 
from the compressor room floor 
into the basement to provide max- 
imum access and ready mainten- 
ance to the horizontally split 
casing gas turbines. 


Main Compressor Units 

Split-shaft design of the turbines 
permits operation throughout a wide 
range of speeds on the gas compressor 
without significant sacrifice in fuel 
economy. This wide speed range facil- 
itates matching of compressor per- 
formance to pipeline throughput 
requirements in day-to-day operation 

Use of a regenerator with each tur- 
bine improves the thermal efficiency 
and reduces fuel requirements. 

Each machine is equipped with a 
starting turbine adapted for natural gas 
expansion and an accessory gear box 
from which some of the oil pumps, 
the tachometer generator. and governor 
are driven. 

The external shell of the compressor 
is essentially a barrel pressure casing 
with inlet and outlet nozzles. Internal 
aerodynamic parts, including the im- 
peller, inlet guide vane assembly, and 


volute assembly, are removable and 
replaceable to permit optimum match- 
ing of compressor performance design 
to pipeline design as the capacity of 
the line is expanded. The outer casing 
is split vertically and provides easy 
access to internal parts. Vertical and 
horizontal centerlines of the suction 
and discharge flanges are in the same 
vertical and horizontal planes. Im- 
pellers are of the enclosed radial type 
and are overhung. 


Power Requirements 

Purchased power is used for starting 
and operating requirements. The utility 
company provides this power at 480 
v, 3-phase. 

In event of purchase power failure 
or unavailability, an emergency 300-kw 
generator driven by an internal-com- 
bustion engine burning natural gas is 
started automatically and picks up 
power requirements of the station. 


Station Cost 


Cost of the Clinton and similar stations 
follows: 


Cost of original station $3,053,000 
Cost of addition to station 3,111,000 


Total cost of station $6,164,000 
Total cost per hp 
installed 


(Based on 30,400 hp) 

Construction contractor for the ad- 
ditions, as well as the original station 
equipment, was Brown and Root, Inc.., 
of Houston, Texas. x** 


202.76 
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Positioner 
Protects 
Drain Hose 
im 

Floating 
Roof Tanks 


R. W. Bodley, Grover Tank & Mtg. Co 


Cutaway view of floating roof tank showing hose drain positioner. 


This simple framework keeps the hose off the tank bottom. 
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DRAINING WATER from the roof 
of floating roof tanks is most essential, 
but, in the past, the problem of pre- 
venting the drainage hose from becom- 
ing kinked or crushed has been a seri- 
ous one. Now, a simple rig has been 
designed that positions it in the tank 
and keeps it out of harm's way. 

A cable attached to the hose extends 
upward through the roof near the rim 
and over sheaves on top the tank shell, 
as can be seen in one of the accom 
panying illustrations. Here a weight is 
attached to put tension on the hose. By 
the combined action of the weight and 
the descent of the roof, the hose is 
moved into the same position each 
time the roof comes down. The weight 
exerts a gentle pull on the hose at all 
times. The hose is never dragged or 
pushed across the tank bottom. As the 
tank is emptied, the hose reaches its 
resting position even before the legs 
touch the bottom. Kinking and crush 
ing of the hose by the pipe supports 
cannot occur 

Hoses have been frozen into a water 
bottom and torn apart during a fill 
They also have become fouled in 
sludge in an inextricable position and 
have become kinked. A simple frame 
work used in conjunction with the 
positioner to keep the hose off the tank 
bottom will avoid this. 

By proper placing of an additional 
framework on the bottom of the tank, 
a continuous slope can be maintained 
for full drainage of the hose, even 
when the roof is resting on its legs 

Inability of a hose to drain com 
pletely heretofore has been a common 
wintertime headache. Many operators 
plug the drain during winter weather 
and allow a judicious amount of snow 
and ice to build up on the roof. If the 
build-up does not exceed safe limits 
and it often does not, the simplest 
method of removal is to open the drain 
on a warm day when some of the accu 
mulation has melted. This can be 
safely done only if the product temper 
ature is above freezing. If the hose can- 
not drain completely, water remaining 
must be blown out to prevent possible 
freezing at a later date. This is a tough 
job, but one that must be faced 
unless a hose positioner is used 

In high tanks of small diameter, the 
long hoses must curl into a relatively 
small space. In this situation, the 
chances of the hose getting into diffi- 
culty are increased, and the work of 
the hose positioner assumes greater 
importance. 

This device has been installed on a 
number of operating tanks *** 
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Construction Underway 
By Southern Counties 

Southern Counties Gas Company has 
announced November | as planned 
completion date on construction of a 
14.4-mile natural gas transmission pipe- 
line to provide for additional deliveries 
of wholesale gas to the San Diego Gas 
and Electric Company. Engineers Ltd 
Pipeline Company is contractor. 

Ihe new 24-in. line that completes 
the paralleling of 35 miles of an exist- 
ing line in Riverside County, will run 
from a connection with a major out- 
of-state transmission pipeline system 
owned by Southern Counties and 
Southern California Gas Companies 
at a point east of Moreno in Riverside 
County, south to a point in the Perris- 
Winchester area where it will join 
existing facilities that will carry the 
gas to San Diego. 

When completed, the $1,200,000 
pipeline will enable Southern Counties 
Gas Company to deliver, through the 
Moreno-to-San Diego pipeline system, 
a potential 142,000,000 cu ft of gas 
per day to the San Diego utility. 

Harry Gavin, transmission pipeline 
supervisor of the gas company’s Texas 
Pipeline division, was named project 
superintendent for Southern Counties 
on the Moreno construction. 


Examiner OKs Firm's 
Plans for So Tex Gas 

Texas Illinois Natural Gas Pipeline 
Company’s proposed 20,000,000 cu ft 
per day expansion has been approved 
by Federal Power Commission Presid- 
ing Examiner Emery J. Woodall. 

The examiner’s decision, subject to 
full FPC review, would authorize 
Texas Illinois to add 2000 hp to each 
of eight main line compressor stations 
in four states for a total of 16,000 hp, 
to increase its system capacity to 
524,000,000 cu ft per day, and to 
construct about 10 miles of 8-in. pipe- 
line in Hidalgo and Starr counties, 
Texas. 

This section of line would be oper- 
ated by South Texas Natural Gas 
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Canadian Gas Importation Plans Go Before FPC On October 15 


A big pipeline project involving the 
importation of Canadian gas for the 
northern and central California mar- 
kets will go before the Federal Power 
Commission for hearings starting Oc- 
tober 15. 

To consider the proposed system, 
the FPC has consolidated proceedings 
involving several companies. 

Pacific Gas Transmission Company 
seeks to import up to 456,000,000 cu ft 
daily from Canada for delivery to its 
parent company, Pacific Gas & Elec- 
tric Company, and, to do so, proposes 
construction of approximately 614 
miles of 36-in. line from the Interna- 
tional Boundary near Kingsgate, Brit- 
ish Columbia, to Klamath Fails, Ore- 
gon, on the California boundary. 

The gas would be purchased from 
Alberta fields by Alberta and South- 
ern Gas Company, Ltd., and trans- 
ported by Alberta Gas Trunk Line 
Company, Ltd., to the Alberta-British 
Columbia boundary where it would be 
delivered to Alberta Natural Gas Com- 
pany and transported to PGT at the 
International Boundary. 

PGT’s 614-mile, 36-in. line and ap- 
purtenant facilities would cost an es- 


timated $129,588,000. 

PGT also proposes to transport daily 
volumes up to 151,731,000 cu ft, which 
Pacific Northwest Pipeline Corpora- 
tion proposes to purchase from West- 
coast Transmission Company. 

PGT would transport this gas from 
Kingsgate to near Spokane, and Pacific 
Northwest proposes to build about 17 
miles of lateral pipeline and a meter- 
ing and regulating station, at a cost of 
about $2,314,000, to enable it to take 
the gas from PGT. 

Pacific Northwest proposes to sell 
up to 150,000,00 cu ft daily to El Paso 
Natural Gas Company at Ignacio, 
Colorado. 

In another application, The Mon- 
tana Power Company proposes to pur- 
chase 30,000,000 cu ft daily from Ca- 
nadian Montana Pipeline Company at 
a point on the U.S.-Canadian border 
in Glacier County, Montana, and, to 
take this gas, proposes to build 51 
miles of 16-in. pipeline in the U. S. at 
a cost of approximately $2,500,000. 
The gas would be purchased in Canada 
by Canadian Montana from Alberta 
and Southern and would be trans- 
ported by Alberta Gas Trunkline 





Gathering Company to transport gas 
purchased by Texas Illinois from Shell 
Oil Company. 

The decision at the same time grants 
a certificate to South Texas to con- 
struct a 108-mile gathering system 
and to sell gas to Texas Illinois and 
authorizes four independent producers 
to sell gas to South Texas. 

This Texas Illinois expansion, cov- 
ered by two applications, totals an 
estimated $4,149,700. 

The stations scheduled for compres- 
sor horsepower increase are located in 
Texas, Arkansas, Missouri, and IIli- 
nois. 

South Texas’ project to receive gas 
from the various producers in the 
North Monte Christo and Shepherd 
fields in Hidalgo County is estimated 
to cost $4,297,694. 

There was no attachment of price 
conditions, but the presiding examiner 
conditioned Texas Illinois’ certificate 
to require the company to supply nat- 
ural gas to several interveners: Bethany 
and Pinckneyville, Illinois; Perryville, 
Missouri; Illinois Power Company, for 
seven Illinois communities; and United 
Cities Gas Company, for Vandalia, 
Illinois. 


Million Cu Ft Daily 

Pacific Northwest Pipeline Corpora- 
tion has been authorized by the Federal 
Power Commission to construct pipe- 
line facilities to receive natural gas 
from seven independent producers in 
Rio Blanco County, Colorado. During 
the first five years, Pacific plans to take 
an average of 1,000,000 cu ft daily 
from the Phillips-Kadane-Moran Gov- 
ernment No. 1 well in which the seven 
producers all own a working interest. 
They were authorized by the FPC to 
make the sale. 


Wyoming Line OK Asked 

In Wyoming, plans are underway for 
a 28-mile, $1,600,000 pipeline to carry 
crude oil from three Park County oil 
fields to a major pipeline. 

The line, if approved by the Wyo- 
ming Public Service Commission, 
would be a joint venture of Honolulu, 
Hunt, Husky, Mule Creek, and Skelly 
oil companies, Sinclair Oil and Gas 
Company, and Texaco, Inc., and would 
be built from Four Bear field to ter- 
minal tank facilities of Platte Pipe Line 
Company at Oregon Basin. Lateral lines 
would serve Pitchfork and Spring 
Creek fields. 
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DESIGNED 
RIGHT ~~ 


- Seay Poy 
for unequalled ‘‘on 


the job’’ performance 


Motorola’s experience in microwave design, manufacture and 
installation guarantees full communications satisfaction 

where it counts—on the job. Outstanding operational flexibility, 
long-life service and all-weather dependability, are 

service proved facts in public safety, industrial and utility 
applications throughout the country. 


Simple ‘‘building-block’’ components—MR-20 RF units and 
associated multiplex equipment—are fitted to your exact 
required combination of voice, printed message, control signals 
call data transmission—including 2-way radio operation. 
Multi-channel, point-to-point operation spans any distance... 
carries your messages at low per-mile operating and 
maintenance costs. 


What are just-right communications worth to your operations? 


It’s easy to find out. Have your Motorola microwave 
representative show you on-the-job examples of full-efficiency 
microwave performance. Write or call today for details. 











MOTOROLA ADVANCED DESIGN MAKES THE BIG DIFFERENCE 


. Automatic switchover-switchback ¢ Plus outstanding Motorola 
* “Hot” standby 6000 MC operational developments 
* Simplified Waveguide for optimum system performance. 


MOTOROLA MICROWAVE 


Motorola Communications & Electronics, Inc., 4501 Augusta Boulevard, Chicago 51, Illinois ° A Subsidiary of Motorola Inc, 
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product 
flow 


... With Oakite 
speed-cleaning 


Oakite cleaning methods pay off 
fast. At pumping stations they help 
step up product flow, save time, re- 
duce maintenance costs. Take these 
typical operations, for instance: 


Diesel ports cleaning. A short soak 
in Oakite Saturol removes every 
trace of carbon, varnish, lacquer, 
gum, grease yet hand brushing 
is eliminated. 


Lube oil cooler maintenance. Oakite 
Compound 85 does double duty — 
removes both grease and scale in 
a single operation. Units go back 
on stream faster, and at full rated 
capacity. 


Cleaning electrical equipment. For 
maintenance of generators, control 
panels and electric motors, Oakite 
Composition 117 is the specific- 
purpose solvent with the two essen- 
tial qualities you want: high flash- 
point and quick loosening of soil. 


These and similar operations at 
pipeline pumping stations are dis- 
cussed in a new Oakite Service 
Report, 86878. For a free copy of 
this helpful report, write to Oakite 
Products, Inc., 5]A Rector Street, 
New York 6, N.Y. 


In our 50th year 2 . 


Export Division Cable Address; Oakite 


Technical Service Representatives in 
Principal Cities of U. S. and Canada 


Projects 


Five Companies Get 
Temporary ‘‘Go-Ahead” 

A number of unrelated projects to- 
taling about $13,051,700 have received 
temporary authorization from the Fed- 
eral Power Commission. Included are: 

Mountain Fuel Supply Company’s 
proposal to build about 24 miles of 
20-in. loop line, at a cost of about 
$1,527,200, in Summit County, Utah, 
and Uintah County, Wyoming; 

A proposed project of Kansas-Ne- 
braska Natural Gas Company, Inc., to 
construct about 15 miles of 12-in. line 
northeast of Phillipsburg, to install an 
additional 1000 hp at its Holcomb 
compressor station, and to build a new 
1800-hp compressor station at Quinter, 
all in Kansas, at an estimated cost of 
$1,058,200; 

United Fuel Gas Company’s pro- 
posal to build approximately 5 miles 
of pipeline and 8400 hp in compressor 
capacity on its transmission system 
near Huntington, West Virginia, at an 
estimated cost of $3,568,300; 

American Louisiana Pipe Line Com- 
pany’s plan to construct an 8000-hp 
compressor station in Louisiana and a 
10,000-hp station in Tennessee at a 
cost of approximately $6,081,000; 

Cities Service Gas Company’s pro- 
posal to build about 9 miles of 20-in. 
loop line in Franklin County, Kansas, 
about 2 miles of 20-in. loop line in 
Cass County, Missouri; 340 additional 
horsepower at its Knob Noster com- 
pressor station in Johnson County, 
Missouri; and about 4 miles of 1|6-in. 
line in Johnson County, Minnesota, at 
a cost of about $817,000. 


Coastal States Plans 
Line for New Gas 

Associated Oil & Gas Company an- 
nounces that it has entered into an 
agreement calling for the dedication of 
800 billion cu ft of natural gas to 
Coastal States Gas Producing Com- 
pany. The latter will construct a pipe- 
line from the Associated Oil & Gas 
Company field (Fitzsimmons area, Jim 
Wells County, Texas) to the South- 
Tex Corporation gas processing plant 
(25 miles west of Corpus Christi, Nue- 
ces County) where Associated will de- 
liver the residue gas to Coastal States 
after removing the liquid hydrocar- 
bons. 

The pipeline will have a daily ca- 
pacity of 100,000,000 cu ft of natural 
gas. 

Coastal States announces that con- 
struction of the facilities will start as 
soon as a certificate of public conveni- 
ence and necessity can be obtained 
from the Federal Power Commission. 
The gas to be delivered to Coastal 
States under this agreement will be re- 
delivered by Coastal States to a pur- 
chasing pipeline. 


Seeks Gas Storage Area 

In an effort to find an underground 
storage area for natural gas near Fort 
Dodge, Iowa, Northern Natural Gas 
Company plans to drill about 30 shal- 
low wells in the area to explore the 
suitability of geological formations for 
gas storage. 

R. Dean Grimm, the company’s man- 
ager of gas supply, said that plans call 
for drilling in Webster, Wright, Hum- 
boldt, and Hamilton counties. 





International Notes 





A 16-in. crude oil line 270 miles from 
Nahorkatiya to Gauhati will be con- 
structed by Stewart & Lloyds. The 
British firm received a $5,600,000 con- 
tract for this first stage of the pipeline 
outlet for the new fields in Assam. 


In Saskatchewan, contract for construc- 
tion of a 24-mile, 8-in. natural gas line 
from Wilkie to Unity has been awarded 
by Saskatchewan Power Corporation 
to Robb Construction, Ltd. 


Now before the Iranian Parliament is 
a construction agreement for a large- 
diameter oil pipeline from the Alborz 
area to a Turkish port on the Mediter- 
ranean Coast. 


FOR FURTHER INFORMATION ON 
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Work begins in India in December on 
the 120-mile pipeline — capacity 35,- 
000,000 cu ft a day — from the Dur- 
gapur coke oven in West Bengal to a 
point opposite Calcutta, estimated to 
cost $6,300,000. 


Soc. du Pipeline Sud-Europeen has 
made formal application for govern- 
ment permission to build the projected 
pipeline from Lavera, near Marseilles, 
to Karlsruhr, Germany. 


Upon completion on July 1, 1960, the 
Israel government will turn the 16-in. 
Beersheba-Eilat pipeline over to Tri- 
Continental Pipelines, Ltd. 
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Projects 


international Notes 





The Iraq Petroleum Company, Ltd., 
has awarded a contract to Turriff- 
Burden, Ltd., for the construction of 
315 miles of 30 and 32-in. pipelines in 
Iraq, consisting of: 250 miles from 
Kirkuk to the Syrian border to com- 
plete a pipeline from the Kirkuk oil 
fields to the port of Tripoli, Lebanon; 
and 65 miles connecting Rumaila and 
Fao to transport oil from the Zubair 
oil fields to the Persian Gulf. Turriff- 
Burden, Ltd., is owned by the Turriff 
Construction Company, Ltd., of Eng- 
land, and Burden International, Ltd., 
of Canada. Burden International is 
owned by O. R. Burden Construction 
Corporation and J. E. Burden. 


In Argentina, bid invitations are ex- 
pected soon on a $200,000,000 natural 
gas pipeline planned by the State Gas 
Agency to run from Comodoro Riva- 
davia to Buenos Aires with a capacity 
of 353,100,000 cu ft a day. 


Tennessee Argentina, S.A., is to take 
charge of the construction of a short 
oil pipeline from existing oil fields to 
the Bay of San Sebastian and of con- 
struction of terminal facilities and 
underwater tanker-loading lines. A 
contract with the state oil agency, Ya- 
cimientos Petroliferos Fascales, grants 
the Tennessee Gas Transmission Com- 
pany subsidiary exploitation rights over 
an area of 5,404 sq miles. At the end 
of three years, the company must 
spend $10,000,000 in the area. 


The Syrian Minister of Industry states 
that projects to be executed during the 
fiscal year 1959-60 include construc- 
tion of the Karatshuk-Mediterranean 
pipeline and pipelines between the 
Homs refinery and Damascus and 
Aleppo. 


Studying possible construction of an 
oil pipeline across the Alps into Ba- 
varia is the newly-formed association 
in Bavaria known as Transalpine. 


Possibility of extending the Monterrey- 
Torreon natural gas line to Chihuahua 
City is being discussed by the Chihua- 
hua Council of Economic Develop- 
ment. The council is optimistic about 
the possibility of Pemex’s approving 
the extension. A survey shows a po- 
tential consumption of 15,000,000 cu 
ft a day. 
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safe, 
Dresser Couplings are easily installed . 
minutes per bolt with a simple hand wrench. The specially 


compounded Dresser Gasket provides the essential “give and 
take” to absorb vibration, settlement, and other stresses that 


Bradtord, 
Pennsylvania 
Chicago 
Houston 
New York 
S. San Franci 


permanent joints ! 


. only two man- 


might cause damage. It also allows up to 4° pipe deflection at 
every joint and still maintains a permanent, bottle-tight seal 
Eases of take-down and re-usability of Dresser Couplings are 
a tremendous asset where you may need to add new pumps, 
valves or lines. Send for Dresser Catalog No. 531. It contains 
more detailed information and complete specifications on all 
Dresser Couplings, Fittings and Pipe Repair Products 


© GET THEM FROM YOUR LOCAL OIL FIELD SUPPLY STORE 
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New Mill Will Roll Pipe 
36-in. and Over Continuously 

Construction has started on the 
world’s first steel pipe mill with capac- 
ity for rolling continuous 40-ft joints 
of pipe greater than 36-in. diam. Cam- 
rose, Alberta, a small city of 6500 
population 60 miles southeast of Ed- 
monton, was selected as the site for 
the mill. A new company, Camrose 
Tubes, Ltd., will own and operate it, 
under joint ownership of Page-Hersey 
Tubes, Ltd. and The Steel Company of 
Canada, Ltd., both with head offices in 
Ontario. 

Camrose mill will be on a 65-acre 
lot. Construction contract has been 
awarded to Canadian Bechtel, Ltd., 
Toronto, and the estimated cost will 
be $10,000,000. Mill is to have capac- 
ity of 325,000 tons per year of 16-in. 
to 42-in. diam. It will be the first mill 
in Canada to handle diameters above 
36-in. 

Members of the board of directors 
named so far include Frank M. McMa- 
hon, president of Westcoast Transmis- 
sion Company, Ltd., and H. R. Milner, 
Q.C., a director of Northwestern Util- 
ities, Ltd. Others will be named later. 

W. E. Bannerman, president of Page- 
Hersey, announced that machinery for 
the mill was ordered in May and de- 
livery is scheduled to start in Novem- 
ber or December. 


Compressor Station Contracts 
Awarded by Trans-Canada 

Contracts have been awarded for 
the construction of three compressor 
stations in the 1959 program of Trans- 
Canada Pipe Lines, Ltd. The stations 
are being built for Northern Ontario 
Pipe Line Crown Corporation on its 
northern Ontario section of the main 
gas pipeline, which is leased to Trans- 
Canada. 

Station 58, at Ignace, 150 miles west 
of Port Arthur, was awarded to Cana- 
dian Comstock Company, Ltd., Lea- 
side, Ontario, for an estimated cost of 
$987,612. Station 80, at Geraldton, 
went to The Fluor Corporation, Ca- 
nada, Ltd., for an estimated $1,103,430. 
Station 92, at Parthia near Hearst, was 
awarded to Refinery Engineering, Ltd., 
Toronto, for an estimated $1,032,626 

Each station is being equipped with 
three 2500-hp Worthington compres- 
sors for a total of 7500 hp. A fourth 
station, at Maples, a few miles north 
of Toronto, on the wholly-owned sec- 
tion of the line, has not yet been 
awarded by Trans-Canada. It will have 
4500 hp in three 1500-hp units. Total 
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capacity to be added this year will 
thus be 27,000 hp, for an overall total 
of 75,500 hp. 

Contracts were let separately for 
housing units and administrative facili- 
ties at the three Crown stations. Sill- 
man Company, Ltd., Port Arthur, was 
awarded contracts for Stations 58 and 
80. Contract for Station 92 was let to 
Mattagami Construction Company, 
Ltd., Kapuskasing. 


Alberta OK Sought 
On 241 Miles of Line 


Two multi-million dollar oil pipeline 
extensions are planned in Alberta. 

Peace River Oil Pipeline Company 

presently with a line from Sturgeon 
fields to Edson, where oil is delivered 
to the Trans-Mountain pipeline to Van- 
couver— is seeking permission to 
build a 130-mile pipeline connecting 
the Valleyview-Edson line with Edmon- 
ton. The proposed new 12-in. line 
would complete the company’s long 
range plans and connect with facilities 
in east and west. 

The other application has been made 
by Rangeland Pipe Line Company, a 
subsidiary of Hudson's Bay Oil & Gas 
Company, which is seeking a permit 
to build a $3,000,000, 8-in., 111-mile 
line from the Cessford field in south- 
eastern Alberta to Calgary. With an 
initial capacity of 5000 bbl per day, it 
would serve Calgary refineries with 
specialty crudes used in the manufac- 
ture of asphalt products. 


Crew Welds 22,700 ft of 
Pipe in Single Day 

What is believed to be a new world’s 
record for welding footage on big-inch 
pipe was achieved by the pipe gang of 
Mannix Company Ltd. on the 122-mile 
30-in. extension of the main line of 
The Alberta Gas Trunk Line Company 
Ltd. The line started at Princess Junc- 
tion in south central Alberta and termi- 
nated at Torrington to the northwest. 

The record footage was made to- 
ward the end of the job, when 22,700 
ft were welded in one day. Pipe was 


double jointed in a portable automatic 
double jointing yard set up by H. C. 
Price Company of Bartlesville, Okla- 
homa. 

The pipe gang kicked off on May 19 
and the job was welded out on July 14, 
for a total of 57 days and an average 
of better than 12,000 ft per calendar 
day. Counting shut down days, the 
average of worked days was nearly 
15,000 ft per day. 

Pipe gang equipment consisted of a 
Lincoln-Caterpillar double twin-arc 
unit, with an extra Lincoln welding 
machine mounted on the deck, to sup- 
ply three stringer bead welders; and a 
Bombardier track vehicle with a flat 
bed holding four Lincoln 300 welding 
machines, supplying four hot pass 
welders working in two teams of two 
men each. 

Saskatchewan Line 

Mid-Saskatchewan Pipe Lines, Ltd., 
has a permit to construct a 6-in. 12- 
mile crude oil pipeline from the Dods- 
land oil field to the company’s existing 
line that serves the Smiley and Cole- 
ville oil fields. 

Construction will not 
immediately. 

Alberta Gas Applies 

The Alberta Gas Trunk Line Com- 
pany, Ltd., has made formal application 
to the Alberta Conservation Board for 
permission to build its Foothills divi- 
sion. The application is purely a 
formality at present, because the large 
export project on which its construction 
will depend has not yet been authorized 
by either the National Energy Board 
in Canada or the Federal Power Com- 
mission in the VU. S. 

The Alberta Trunk project would 
cost about $100,000,000 and would 
generate considerably more capital ex- 
penditure in the construction of gas 
processing plants to handle the wet gas 
from the Rocky Mountain foothills 
fields, which will be tied into the 
system. 

Starting at Berland River, in north- 
western Alberta, the whole division is 
planned to contain 386 miles, starting 
with 55 miles of 26-in. at the north 
end, expanding to 75 miles of 30-in. 
for the intermediate section, and fin- 
ishing the distance to the Alberta-Brit- 
ish Columbia border with 256 miles of 
36-in. At the border it is planned to 
deliver gas to a short big-inch line to 
be constructed by Alberta Natural Gas 
Company, leading to the international 
boundary. This line is to be built jointly 
by Alberta and Southern Gas Com- 
pany, Ltd., and Westcoast Transmission 
Company, Ltd. 


Start 
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PIPELINE 


CONTRACTORS 


@ APV Company, inc., 1801 Continental 
National Bank Building, Fort Worth, Texas. 
Has been awarded contract to construct 
61.4 miles of 30-in. from Pollock, Louisi- 
ana, to valve 63 for Trunkline Gas Com- 
pany. Field office is in Pollock. A. Vaughn 
is superintendent, and W. L. Huff is 
spreadman. 


@ Baughman Contracting Company, Inc., 
1210 National Highway, La Vale, Cumber- 
land, Maryland. Reports contracts with 
Cumberland and Allegheny Gas Com- 
pany, Natural Gas Company of West 
Virginia, and Manufacturers Light and 
Heat Company, to lay an undetermined 
quantity of 2, 4, 6, 8, 10, and 12-in. pipe- 
lines in Maryland, Ohio, Pennsylvania, 
and West Virginia. Foremen are Roscoe 
Arbogast, Lester Thorn. Daniel Sturtz, 
Homer Hout, and Ray Glaze. 


@ Bechtel Corporation, 220 Bush Street, Son 
Francisco 4, California. Has been awarded 
contracts by Midwestern Gas Transmis- 
sion Company to construct 75 miles of 
30-in. line between Terre Haute and Reilly, 
Illinois, and 75 miles of 30-in. between 
Reilly and Joliet, Illinois. Field offices 
are in Georgetown and Kankakee, Illinois 


@ Brown & Root, Inc., 4100 Clinton Drive, 
Houston, Texas. Has been awarded a con- 
tract to lay an undetermined amount of 
various size line in the Buras, Louisiana, 
area for Shell Oil Company, The Cali- 
fornia Company, and Continental Oil 
Company, with field office at Buras and 
John Landers as superintendent. 


@ O. R. Burden Construction Corporation, 
P. O. Box 5216, Tulsa, Oklahoma. Has con- 
tract to construct 120 miles of 8 in 
through 14 in. for South Texas Natural 
Gas Gathering Company in south-central 
Texas. Also has been awarded a contract 
by Texaco Cities Service Pipe Line Com- 
pany to lay 12 miles of 12-in. line in 
Rogers and Nowata counties, Oklahoma, 
with C. M. Hoffman as superintendent 


@ Cape Construction Company, Box 423, 
Cape Girardeau, Missouri. Has been awarded 
a contract by Consumers Power Company 
to construct 22 miles of 24-in. and 119 
miles of 26-in. natural gas pipeline be- 
tween White Pigeon and a point north- 
west of Detroit, Michigan, with starting 
date to depend upon availability of pipe. 
There will be two spreads — one under 
Garland Mims, and the other supervised 
by Roy Whitworth 


@ Collins Construction Company, P. O. Box 
86, Port Lavaca, Texas. Has been awarded 
contracts for the following work: 25 
miles of 30-in. line from Ganaweh, Iran, 
to Khargu Island in the Persian Gulf, with 
H. C. Frankmann supervising; 25 miles of 
dual 32-in. lines from Fao, Iraq, to an 
artificial loading island, with Frankmann 
supervising; 52 miles of varying diameter 
from Mainland, Canada, to Vancouver 
Island; 5400-ft of 27'%2-in. from Tema, 
Ghana, into the ocean, with Lex King 
supervising; and a dual 6-in. pipeline link 
between Europe and Asia across Bos- 
porous. Also has been awarded a contract 
to construct a crossing of the Des Plaines 
River in Illinois for Midwestern Gas 
Transmission Company. 
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@ Construction Service Company, Box 311, 
Bound Brook, New Jersey. Has been awarded 
a contract by Public Service Electric and 
Gas Company to lay a 20-in. river cross- 
ing at Somerville, New Jersey. Has re- 
ceived a contract from Algonquin Gas 
Transmission Company to construct 6 
miles of 20-in. from Mendon to Wren- 
tham, Massachusetts, with October 15 set 
as expected completion date. Is also re- 
locating on 2 miles of 12-in. line between 
Bayonne and Jersey City, New Jersey, for 
the New Jersey State Highway Depart- 
ment, 


@ Contracting & Material Company, 1235 
Dodge Avenue, Evanston, Illinois. Has been 
awarded a contract by Northern Illinois 
Gas Company for the construction of a 
22-in. natural gas pipeline between East 
Dubuque and Des Plaines, Illinois, with 
James H. McGill as project manager. 
Also, will lay 62.2 miles of 26 in. for 
Trunkline Gas Company from Tuscola to 
Rossville, Illinois 


@ R. H. Fulton & Company, P. O. Box 1526, 
Lubbock, Texas. Has been awarded a con- 
tract by Continental Pipe Line Company 
to lay 155 miles of 6-in. pipeline from 
Artesia, New Mexico, to El Paso, Texas, 
with field office at Artesia under the sup- 
ervision of H. Tinkler. Has been 
awar‘ed a contract to lay 94 miles of 20 
and 24-in. pipeline for Northern Natural 
Gas Company in Minnesota. The south 
spread field office is at Hastings under 
Truman Clayton, spreadman. North 
Branch is the site for the north spread 
field office, with H. A. Veach as 
spreadman 


@ Grayco Constructors, inc., P. O. Box 4147, 
Austin, Texas. Has contract with Trunkline 
Gas Company to lay a 53-mile, 30-in. line 
between Pitkin and Pollock, Louisiana. 


@ Harbert Construction Corporation, Box 
1369, Birmingham, Alabama. Has been 
awarded a contract by Southern Natural 
Gas Company to construct 22 miles of 
20-in. pipeline between Culloden and the 
Ocmulgee Station in Georgia and 22 
miles of 14-in. from Griffin, Georgia, to 
the Ben Hill Station. Tommy Rashell is 
superintendent at the field office in 
Forsyth. 


@ Hood Construction Company, 8201 S. 
Sorensen, Whittier, California. Has been 
awarded a contract by Mountain Fuel 
Supply Company to construct 24 miles of 
20-in. pipeline at Coalville, Utah, under 
the supervision of Cecil Jernigan. 
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Contractors 


@ Houston Contracting Company, 2807 Buf- 
falo Speedway, Houston 6, Texas. Has con- 
tract to lay approximately 117 miles of 
30-in. natural gas pipeline for Texas Gas 
Transmission Corporation in central and 
north Louisiana, with R. L. Silar as super- 
intendent. Also has been awarded a con- 
tract to lay 35 miles of 8 and 14-in. pipe- 
line and a dual 12-in. Mississippi River 
crossing for Monterey Pipe Line Com- 
pany in the vicinity of Thibodaux, Louisi- 
ana, where the field office will be located 
under R. E. Thornton, superintendent. 
Also has been awarded a contract by 
Houston Pipe Line Company to lay 31 
miles of 12-in. and 6 miles of 24-in. nat- 
ural gas pipeline near Beaumont, Texas 
R. L. Silar is superintendent, Odis Hare 
assistant superintendent, and D. L. Mar- 
ley field office manager at Beaumont 
headquarters. Has been awarded a con 
tract to construct 27 miles of 20-in. nat- 
ural gas pipeline and three 12-in. Mis- 
sissippi River crossings for United Gas 
Pipe Line Company in the vicinity of 
Empire, Louisiana, below New Orleans 





@ Joyce Pipeline Company, Box 385, And- 
over, New York. Has been awarded a con 
tract to lay 30 miles of 20-in. natural gas 
line in the Imperial Pennsylvania area for 
Peoples Natural Gas Company. 


@ Macco Corporation, 14409 South Para- 
mount Boulevard, Paramount, California. Has 
prime contracts with various companies 
to construct pipelines in various sizes 
through 30-in. in California. 


@ Majestic Contractors, Lid., 408 Royal Trust 
Building, Edmonton, Alberta, Canada. Has 
been awarded an undetermined amount of 
4 through 10-in. crude oil gathering system 
to be constructed in the Estevan, Sas- 
katchewan, area for Producers Pipeline 
Company. Jeff Minter is supervising at 
Estevan. 

@ Majestic Quebec, Inc., 408 Royal Trust 
Building, Edmonton, Alberta, Canada. Has 
been awarded a contract by La Societe 
Gazifere de Hull to construct a 16-in 
crossing of the Ottawa River. Field office 
is in Hull, Quebec, and L. B. Finlayson is 
superintendent. 


@ Jj. P. Neill & Company, inc. 521 Meadows 
Building, Dallas 6, Texas. Has been awarded 
a contract by Transcontinental Gas Pipe 
Line Corporation to construct 10 miles of 
36-in. pipeline from Nutley to Clifton, 


New Jersey, under the supervision of Jack 
Hodges, with completion scheduled for 
September 30 


@ H. H. Null Pipeline Contractors, 215 Lock- 
wood Drive, Houston, Texas. Will lay 48 
miles of 16 in. and 31 miles of 4 to 12 in 
from Hitchcock to Katy, Texas, for 
Trunkline Gas Company 


@ Oklahoma Contracting Company, P. O. 
Box 13227, Dallas 20, Texas. Has been 
awarded a contract by Southern Natural 
Gas Company to construct 25 miles of 
24-in. line from Gallion to Uniontown, 
Alabama, and 80 miles of 18-in. from 
Gwinville to Cranfield, Mississippi. L. 
Creech is superintendent at the Union- 
town field office. Has been awarded a con- 
tract by Interstate Oil Pipe Line Company 
to construct 25 miles of 8 and 10-in. line 
in Mississippi. Field office is at Liberty, 
ind N. L. Arie is superintendent. 


@ Panama, iInc., 2201 Commerce Building, 
Houston 2, Texas. Has been awarded a con- 
tract by Midwestern Gas Transmission 
Company to construct 53 miles of line 
from the Ohio River to the White River 
near Algiers, Indiana. Also, has contracted 
to lay 118 miles of 30 in. from Kilbourne, 
Louisiana, to Ballentin, Mississippi, and 60 
miles of 30 in. from Brownsville to 
Canadaville, Tennessee, and from Bard- 
well, Kentucky, to Polk, Tennessee, for 
Trunkline Gas Company, as well as 46 
miles of 30-in. from Eudora, Arkansas, 
where field office is located under A. J. 
McIntyre, superintendent, to Cleveland, 
Mississippi 


@ Pentzien, Inc., 1504 Dodge Street, Omaha, 
Nebraska. Has been awarded a contract by 
Great Lakes Pipe Line Company to install 
a single 12-in. pipeline undercrossing the 
Mississippi River near Princeton, lowa, 
where field office is located. James R 
Zeman is spreadman. Is constructing a 
Mississippi River crossing near Hastings, 
Minnesota, for Northern Natural Gas 
Company, under the supervision of James 
E. Garner. 


@ H. C. Price Company, Price Tower, Bartles- 
ville, Oklahoma. Has been awarded a con- 
tract to construct 29 miles of 26-in. pipe- 
line for Tennessee Gas Pipeline Company 
from Big Sandy River, near Ashland, 
Kentucky, to near Blue Sulphur Springs, 
West Virginia, with field office in Bar- 
boursville, West Virginia, under the sup- 
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ervision of C. R. Ice; and contracts from 
Transcontinental Gas Pipe Line Corpora- 
tion to lay 39 miles of 36-in. from near 
Centerville to Clifton, New Jersey, under 
the supervision of Clarence Shivel, and 
13,320 ft of 30-in. in Hunterdon County, 
New Jersey, with W. H. Olrich as super 
intendent. 


@ Rosson-Richards Processing Company, P. O. 
Box 908, Corpus Christi, Texas. Has been 
awarded a contract by Tennessee Gas 
Transmission Company to clean and 
paint 24 miles of 6-in., 12 miles of 8-in., 
and 6 miles of 10-in. pipe. Headquarters 
is at Mercer, Pennsylvania, and Elton 
Hood is superintendent 


@ Sharman, Allen, Gay & Taylor, inc., 3115 
Buffale Drive, Houston, Texas. Has been 
awarded contract by Southern Natural 
Gas Company to lay approximately 64 
miles of 6, 12, 16, and 20-in. in Lafourche 
and Terrebonne Parishes, Louisiana, with 
E. D. Singleton as spreadman at the field 
office at LaRose, Louisiana. Also, has been 
awarded contract to lay 41.9 miles of 24 
in. from Moss Hill to Silsbee, Texas; 
19.6 miles of 16 in. in the marsh and 5,3 
miles of 14 in. in the Gulf to Block 26, 
Vermilion Parish, Louisiana, and 6.6 
miles of 12 in. to Block 67, Cameron 
Parish, Louisiana, for Trunkline Gas 
Company. Has received a contract from 
Pan American Argentina Oil Company 
for construction of 107 miles of 6, 10, 12, 
and 14-in. crude lines from the Comodoro 
Rivadavia oil field in Argentina to the 
company’s pipeline facilities on the At- 
lantic Coast. Dick Plake is field super- 
intendent. 


@ Turriff-Burden, Ltd., (subs. Burden Inter- 
national, Ltd., Box 5216, Tulsa, Oklahoma). 
Has been awarded a contract by the /raq 
Petroleum Company, Ltd., for the con- 
struction of 315 miles of 30 and 32-in 
pipeline from Kirkuk to the Syrian bor- 
der and connecting Rumaila and Fao. 
The project office in London, England, 
will be managed by W. T. Barker. Field 
construction superintendent is John H. 
Miller; assistant superintendent is Arnold 
Smith; and manager of the field office in 
Baiji, Iraq, is G. E. Suagee 


@ Western Pipe Line, Inc., P. O. Box 1076, 
Austin, Texas. Has been awarded a con- 
tract by Tennessee Gas Pipeline Company 
to construct 72 miles of 30-in. between 
Portland and Winchester, Kentucky, with 
field office at Stanford under L. F. Visen- 
tine, superintendent. 


@ Williams Brothers Company, National 
Bank of Tulsa Bidg., Tulsa, Oklahoma. Has 
been awarded a contract by Kaneb Pipe 
Line Company to lay 279 miles of 6-in. 
pipeline from Phillipsburg, Kansas, to 
Yankton, South Dakota, and G. R. Hamil- 
ton has been named superintendent; and 
a contract to construct 53 miles of 30-in. 
in Michigan for the Michigan Consoli- 
dated Gas Company. Also has been 
awarded a contract to construct 28 miles 
of 16-in. pipe on the Western side of Lake 
Maracaibo for Compania Shell de Vene- 
zuela. Also has been awarded a contract 
by one of the Royal Dutch Shell Group 
of companies for construction of 156 
miles of 20-in. crude oil pipeline and 
miles of 16-in. submarine pipeline and re- 
lated facilities in Indonesia. Has been 
awarded a contract by Northern Natural 
Gas Company to lay 78 miles of 20-in., 11 
miles of 16-in., 10 miles of 12-in., and 10 
miles of 10-in. pipeline in Minnesota, as 
well as a St. Louis River crossing, with 
spread No. 1 headquarters designated at 
Pine City, Minnesota, under Don Foster, 
and spread No. 2 under Harland Evens. 
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Contractors 





Additional Listings 

@ Groninger & King, Inc., P. O. Box 1381, 
Pampa, Texas. Has been awarded a contract 
by Northern Natural Gas Company to 
construct 15 miles of 4 and 6-in. gathering 
system in Hansford County, Texas, with 
W. G. Puckett as superintendent at the 
Spearman, Texas, field office. 


@ C. S. LeNoir Construction Co., P. O. Box 
798, Austin 64, Texas. Is constructing 57 
miles of 30-in. line for Trunkline Gas 
Company between Union City and Hen- 
ning, Tennessee. W. B. Williams is super- 
intendent, James Keene is spreadman, and 
R. E. McManus is office manager at the 
field office in Halls. Has received contracts 
from Southern Natural Gas Company, for 
19 miles of 24-in. near Enterprise, Mis- 
sissippi; and 43 miles of 20-in. between 


Wetumpka and Auburn, Alabama. C. H 
LeNoir is spreadman and F. A. Phelps is 
office manager at Enterprise 


@ Western Pipe Line, Inc., P. O. Box 1076, 
Austin, Texas. Has been awarded a contract 
by Texas Gas Transmission Corporation 
to construct 169 miles of 30-in. natural 
gas loop lines in Louisiana, Mississippi, 
Tennessee, Kentucky, Indiana, and Ohio 
(See additional listings, page D-56) 


@ Construction Service Co., P. O. Box 311, 
Bound Brook, New Jersey. Has been awarded 
a contract for the relocation of two oil 
transmission lines for Bayonne Industries 
Inc., in New Jersey. F. C. Gay is super 
intendent. (See additional listings, page 
D-55) 
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PIPELINE PERSONALS 





> C. E. Cox, a meter and well attendant 
for United Gas Pipe Line Company in 
the Cabeza Creek field, has been awarded 
the National Safety Council's “President's 
Medal” for quick thinking and skillful 
lifesaving technique that saved the life of 
Felipe Arrisola, an oil field workman, 
near Weesatche. M. V. Cousins, vice pres- 
ident of the company, presented the 
award to Cox at a banquet given in his 
honor in San Antonio. W. O. Allen, San 
Antonio district manager, was host for 
the event. Others attending included: H. 
G. Pegues, general superintendent of the 
western division; and R. L. Conway, 
safety director for the company. 


> Charles C. Marietta, who during a 32- 
year career has engaged in the design, con- 
struction, and operation of many crude 
oil, gas, and products pipeline systems in 
the United States and Latin America, has 
been appointed special representative for 
Pipe Line Technologists, Inc., in Mexico. 
Marietta, a registered professional engi- 
neer, has most recently served as design 
engineer for the Venezuelan-Atlantic Re- 
fining Company. 


> H. S. “Hank” Darby, superintendent of 
the motor transportation department, 
Sinclair Pipe Line Company, has retired 
after 45 years’ service with the common 
carrier and predecessor companies. 
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> Robert P. Hamil- 

ton has been elected 

president of South- 

eastern Pipe Line 

Company succeed- 

ing M. E. Kilpatrick 

who has become 

chairman of the 

board. Hamilton 

joined Southeastern 

Pipe Line in 1939 as 

traffic manager; dur- 

R. P. Hamilton ing the latter part of 

; his tour in the armed 

forces during World War II was assigned 

to Headquarters Military Pipe Line Serv- 

ice in the European Theater of Opera- 

tions; was made general superintendent of 

Southeastern Pipe Line after his return 

in 1945; and a year ago was named vice 

president and general manager and 
clected to the board of directors. 


> Earle A. Clark and Randall T. Kiemme 
have been elected vice presidents of 
Northern Natural Gas Company. Clark 
directs Northern's public relations, adver- 
tising, and promotion activities. Klemme 
will direct the marketing, area develop- 
ment, research, and customer relations 
activities. Northern’s board of directors 
also named H. M. Sampson as assistant 
vice president. 


> Thomas C. Mitchell, who has been 
marketing consultant to businesses re- 
lated to trucking and transportation, has 
joined the executive staff of Hunsaker 
Trucking Contractor, Inc., as special rep- 
resentative to R. B. (Bob) Hunsaker, 
president. 


> J. J. Wright has been appointed super- 
intendent of Service Pipe Line Company's 
Williston, North Dakota, district and will 
be in charge of the company’s 300 miles 
of gathering lines and 154 mile trunk line 
from Tioga to a refinery at Mandan. 
Wright, formerly superintendent of Serv- 
ice’s Drumright district in Oklahoma, 
replaces A. S. Munneke who is being 
transferred to the Tulsa general head- 
quarters where he will develop and co- 
ordinate a systemwide preventive main- 
tenance program for electrical equipment. 


> N. C. Turmer has been appointed vice 
president in charge of engineering and 
operations of Transwestern Pipeline 
Company. Formerly vice president of 
Hudson Engineering Corporation, Turner 
has supervised the engineering of numer- 
ous projects in the natural gas and petro- 
chemical industry in the United States, 
South America, and the Middle East; in 
the early 1930's spent two years in Rus- 
sia working for the Soviet government on 
plans for natural gas and light hydro- 
carbon facilities; is a pioneer in the de- 
velopment of the gas chromatography; 
and has written several technical papers 
on the subject of gas analysis by ad- 
sorption methods. 


> A. G. Bailey has been re-elected presi- 
dent of Alberta Gas Trunk Line Com- 
pany, Ltd.; R. J. Dinning, chairman of 
the board; G. E. Church, first vice presi- 
dent; and D. C. Jones, second vice presi- 
dent. 


> Harry J. Trainor, now assistant com- 
missioner of Internal Revenue (Inspec- 
tion), has been appointed to the position 
of executive director of the Federal 
Power Commission, succeeding Henry R. 
Domers who has retired. Frederick Stueck 
has been nominated by President Eisen- 
hower for another five-year term as a 
member of the FPC. 


PIPELINE ENGINEER, October, 1959 








> Earl W. Unruh, 

president of Sinclair 

Pipe Line Company, 

announced that J. H. 

Renard, executive 

assistant to the pres- 

ident, has been 

named vice president 

and director and a 

member of the exec- 

utive committee, re- 

. placing C. F. McCoy 

who was recently 

5. 0. Renard transferred. Renard 

will coordinate the staff functions dealing 

with industrial relations, personnel, pub- 

lic relations, safety, organizations, and 

personnel development, printing, and 

building maintenance. Succeeding Renard 

as executive assistant to the president is 

A. H. Gibson. Gibson's former position, 

personnel manager, will be filled by W. H. 

Sands who has been personnel represen- 

tative. In another company promotion 

Orville Roberts, formerly administrative 

assistant, has been named manager of the 

newly created organization and personnel 
development department 


> Gerald L. Mardis, formerly district 
pipeline superintendent in Refugio, Texas, 
has been named pipeline superintendent 
of Coastal Transmission Corporation suc- 
ceeding S. L. Windham, who was recently 
promoted to general pipeline superintend- 
ent of Coastal and Houston Texas Gas & 
Oil Corporation 


> Karl D. Emerson has been elected presi- 
dent and director of Portland Pipe Line 
Corporation and Montreal Pipe Line 
Company, Ltd., succeeding in both posts 
Frederick G. Schultz who is retiring after 
43 years in the petroleum industry. Suc- 
ceeding Emerson as treasurer of Portland 
Pipe Line Corporation is Franklin W. 
Abbott. 


> John W. Gendron, appointed to the 
newly created post of general manager of 
transportation and supply for Richfield 
Oil Corporation, will be responsible for 
activities of the supply and distribution 
department, the marine department, and 
the pipeline department. F. B. Behrens 
has been named assistant general man- 
ager of transportation and supply while 
continuing in the position of manager of 
the supply and distribution department, 
where he will be assisted by M. E. Tracy. 


> Allan L. Piper has been appointed as- 
sistant manager of Tidewater Oil Com- 
pany’s eastern division transportation and 
supply department. Piper formerly was 
assistant to the manager of the transpor- 
tation department of Tidewater’s western 
division. 


> Clarence L. Armstrong, superintendent 
at Virden, Manitoba, for Trans-Prairie 
Pipelines, Ltd., has been appointed assist- 
ant general manager for the company and 
is succeeded by Russell H. Krunnfusz who 
was formerly assistant superintendent of 
the Weyburn, Saskatchewan, district 
George B. Lipsett has been appointed 
chief engineer 


> Herbert L. Clark has been appointed 
staff assistant in immediate charge of ac- 
cident prevention activities of Pacific 
Lighting Gas Supply Company, the stor- 
age and transmission subsidiary of Pa- 
cific Lighting Corporation 
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> Bob J. Beard has been promoted from 
gas engineer to director of the natural gas 
and pipeline department in Delhi-Taylor 
Oil Corporation's special projects and 
planning division, Dallas. He also holds 
the position of vice president of Delhi 
Pipeline Corporation. 


> E. J. Mahoney, Jr., a vice president of 
Bechtel Corporation, has been appointed 
manager of the pipeline division, and 
Vice President Harry F. Waste deputy 
division manager. Mahoney joined the 
Bechtel organization in 1955 after operat- 
ing his own pipeline construction com- 
pany for many years. He was elected a 
vice president in 1956, and also is a vice 
president of Canadian Bechtel, Ltd., and 


PIPELINE 


Personals 


Bechtel International Corporation. Waste 
has occupied key positions with Bechtel 
since 1942, and was elected to a vice 
presidency in Bechtel Corporation in 
1958, having been made a vice president 
of Canadian Bechtel, Ltd., in 1955 


> H. R. Rohwedder and J. G. Barnhart 
have been appointed assistant director of 
operations and assistant general superin 
tendent of compressor station respectively 
by affiliates, Natural Gas Pipeline Com 
pany of America and Texas Illinois Nat 
ural Gas Pipeline Company. Rohwedder 
was formerly superintendent of TING 
compressor stations, and Barnhart was 
superintendent of NGPL compressor sta 
tions 
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Gta Vlow 


Automatic Grinder 
Cleans, Lands Bevels 


Development of a patented electric mo- 
tor driven grinding machine to smooth 
and put the lands on bevels automatically 
has been announced. The “Bevel-Land” 
Grinder is available in 2 models — one 


fitting 6 to 14-in. pipe, and the other for 
14 to 36-in. pipe. The lightweight, port- 
able machine may be locked in place 
inside the pipe in a matter of seconds 
and a simple adjustment in the angle of 
the grinding wheel is all that is required 
to change the machine from a cleaning to 
a landing position. H&M Pipe Beveling 
Machine Company. 
Circle number (81) on reply card 


Tapered Scraper Cup 

A new pipeline scraper cup has been 
developed in sizes ranging from 2 through 
36 in. The Taprseal cup is made of a 


unique compound specially developed to 
retain its physical properties under nor- 
mal operating conditions and is said to 
offer maximum resistance to wear and 
tear with minimum swelling. The tapered 
design is pointed out as eliminating high 
stress points, distributing stress evenly 
over a wider cup area for break-resistance 
during pig run. T. D. Williamson, Inc. 
Circle number (82) on reply card. 


Light, Portable X-Ray 

A new 50-lb x-ray generator can pass 
through a 6-in. opening and radiograph 
1% in. of steel in 45 seconds, it has been 
announced. The Andrex 140 kv x-ray unit, 
consisting of the 50-lb generator and the 
55-lb control, is designed for quick on-the- 
job inspections by one man to radiograph 
pipelines, pressure vessels, storage tanks, 
and the like, for the detection of inner 
flaws in the metal. The unit control makes 
it possible for the operator to choose any 
technic within a range of 50 to 140,000 
v and | to 4 ma. Picker X-Ray Corpor 
ation. 

Circle number (83) on reply card. 
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Closed Circuit TV 


A line of closed circuit television 
cameras and monitors has been an- 
nounced for marketing the last quarter of 
the year. The basic camera, available in 
4 versions, provides 550-600 lines hori- 
zontal resolution; weighs 12 Ib; measures 
5% by 7 by 11 in.; puts out a I-v video 
signal into a 75 ohm coaxial cable; uses a 
standard 16 mm C lens mount; and can 
accommodate a remote control 4-lens tur- 
ret. The 4 versions of this unit provide: 
Either automatic light compensation, or, 
manually controlled compensation; either 
random interlace, or, locked interlace. On 
the automatic cameras, an on-off switch is 
the only operating control. The industrial 
monitor has a 14-in. screen. Another 
monitor is a 2l-in. receiver. Motorola 
Inc. 

Circle number (84) on reply card 


Changes Circular 
Charts Automatically 


The “Automatic Meterman” is a new 
patented device for automatically chang- 
ing circular recording charts. It affords 
the utilization of as many as 40 circular 
charts in a single recorder; disengages the 
charts, one by one, at virtually any desired 
time/date frequency; and drops them by 
gravity into a self-contained storage box. 
Any number of field or plant recorders 
can be serviced without manual attention, 
at the identical moment, making it pos- 
sible to correlate the charts with master 
meter charts without multiple computa- 
tions. The equipment uses only a minute 
portion of available clock power and is 
designed for use on all standard recorders 
using circular charts of any diameter or 
thickness. Maeder-Squier Company. 

Circle number (85) on reply card 


Heat Exchange 
Unit Structure 


A new Aimco heat exchange unit struc- 
ture is designed with a 4 to 1 safety fac- 
tor using a 30-lb per sq ft wind load, 
which enables it to withstand winds of 
hurricane velocity and earthquakes. The 
complete unit is shop fabricated with jigs 


to minimize field erection. The support- 
ing columns are wide flange. Trusses are 
covered by 14 or 16-gage steel paneling, 
ribbed to prevent “breathing” of the 
plenum chamber. All paneling is welded 
to the structure for added strength. Arrow 
Industrial Manufacturing Company. 
Circle number (86) on reply card. 


Repairs Small Leaks 


A new method of repairing small leaks 
in any fluid or gas line without shutting 
down the line is announced in the Crose 
Permanent Pipe Patch. The Pipe Patch 


(individually contoured to fit each size 
pipe and complete with bonded Neoprene 
gasket) is placed directly over the leak, 
then held in place by the Pipe Patch Tool 
(a “hold-down” clamp of two types - 

saddle type for % through 6-in. pipe, and 
chain type for 7 through 36-in. pipe) 
When sufficient pressure is applied to 
the patch by the tool, the leak is imme 
diately sealed off. Patch may be welded 
on the pipe for a permanent repair, or 
the tool may be left in place for a tem 
porary repair. M. J. Crose Manufacturing 
Company, Inc. 

Circle number (87) on reply card 


Air Line-Up Clamp 

The most important feature of a new 
air operated line-up clamp that is said not 
to mar or scratch pipe is rollers which 
roll pipe into perfect round without fric- 
tion or sliding of clamp on pipe surface 


The new C-R-C Air Clamp is designed for 
pipe from 20 through 36 in. Because of 
independent operation of pneumatically- 
controlled heads, the back head can be 
locked into position thereby preventing 
the clamp from rolling back into pipe 
while a new section is placed in position 
The clamp is equipped with a large air 
tank to allow several line-ups without re- 
filling. Crutcher-Rolfs-Cummings, Inc 
Circle number (88) on reply card 


Pipe, Valve Locator 


A new transistorized pipe, valve, and 
cable locator, with single turn transmit- 
ting and receiving coil cast right into a 
glass fiber case, has been put on the 
market. Transmitter and receiver each 
have a built-in battery tester, and each 
are powered by 4 flashlight batteries and 
give an average life of 1400 hr. The loca- 
tor uses a total of 10 transistors, 3 in the 
transmitter and 7 in the receiver. Trans- 
mitter has a switch to allow for good and 
poor conductive ground, and the receiver 
has a 3-position sensitivity switch plus 
a variable gain control. Adjustable height 
drop handle allows for men of different 
height. Gardiner Electronics Company. 

Circle number (89) on reply card. 
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Compressed Air 
Fundamentals 


“Compressed Air Fundamentals,” pub- 
lished to help anyone in the selection of 
a small “packaged” air compressor, 
basically describes compressed air, how 
it is compressed, single and 2-stage com- 
pressors, piston displacement, actual de- 
livery, unloading of compressors, regula- 
tion and types of control used. Includes 
information on compressor oils, pipe 
sizes, wire sizes, and terminology and 
definitions used in connection with com- 
pression of air. Also contains tabular and 
chart information on cubic feet of air 
required to operate a variety of pneu- 
matic equipment, average and continu- 
ous air supply tables, cylinder diameters 
required to develop power to overcome 
indicated loads, volumes of compressed 
air required per stroke to operate various 
size air cylinders, chart on ratios of 
compression, and tables on flow of air 
through orifices. Ingersoll-Rand. 

Circle number (90) on reply card 


Free Calculator 
For Tank Capacity 








) 





An invaluable aid in determining vol- 
ume in bushels, gallons, and barrels of 
vessels ranging from 5 to 100 ft high is 
this tank capacity calculator which is 
available for the asking. It is handy, sim- 
ple to use, and tells in a moment the vol- 
ume contained in a vertical vessel. Solar 
Chicago, Division of U. S. Industries, In 

Circle number (91) on reply card 


Telepulse Described 

High Speed Telepulse for telemetering 
is discussed in a new bulletin, in which 
the manufacturer points out such features 
aS positive data or control point identifi- 
cation, positive error detection, data gath- 
ering, alarm condition reporting, dial or 
digital readout, and datalogging. The 60- 
ma current used in the S&J High Speed 
Telepulse loop is the same line current 
normally used by telephone companies, 
permitting use of leased transmission line. 
It may be used as a direct or remote 
selection system. Operations are detailed 
Shand and Jurs Company. 

Circle number (92) on reply card 


High-Voltage Starters 


A new 8-page, 2-color bulletin describes 
a line of high-voltage starters, including 
those for squirrel cage, wound rotor, and 
synchronous motors, in both air-break 
and oil-break forms, for use on 2200 to 
4800-v systems. Also described are var- 
ious enclosures, including those for out- 
door installations, as well as for hazardous 
locations. The Electric Controller & Mfe. 
Co., Div. or Square D Co. 

Circle number (93) on reply card. 
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Coating Tests 


Compilation of 17 laboratory tests - 
including salts, acids, caustics, bleach, 
petroleum products, distilled water, and 
weathering — shows what to expect when 
coal tar epoxies are exposed to attack of 
various corrosive solutions and environ- 
ments. Amercoat Corporation. 

Circle number (94) on reply card 


Turbo-Meter Data 

The new Turbo-Meter, a high capac- 
ity meter for use in petroleum pipelines 
handling both crude and refined prod 
ucts, is described in a new 12-page, photo- 
illustrated bulletin. In addition to detail- 
ing functions, applications, and operation, 
the bulletin includes cutaway drawings, 
accuracy and head loss curves, a list of 
accessories, and specifications. Meter and 
Valve Div., Rockwell Manufacturing 
Company 

Circle number (95) on reply card 


How Line Pipe Is Made 


The manufacture of steel line pipe is 
the subject of a new 40-page booklet 
With descriptions, pictures, and flow dia- 
grams showing manufacturing sequences, 
the booklet is divided into sections each 
dealing with one of three types of line 
pipe the company manufactures — con- 
tinuous weld pipe ranging from “% 
through 4 in.; electric resistance weld pipe 
4'2 through 18 in.; and 20 through 36-in 
electric weld pipe. The brochure also in 
cludes line pipe data tables that show 
weight per ft, wall thickness, test pres 
sures for API-SL and API-SLX, and tons 
per mile. Kaiser Steel Corporation. 

Circle number (96) on reply card 


For Flow Control 


Application of Gyrol fluid drives to 
pipeline pumping stations for pipeline 
flow control is described in a new 8-page, 
2-color bulletin. Operating principles are 
explained and illustrated with an easy-to- 
understand schematic section drawing of 
a typical adjustable speed fluid drive 
Both line characteristic and pump char- 
acteristic brake horsepower and pressure 
curves are shown for a broad range of 
pipeline flow requirements up to maxi- 
mum. Three types of oil coolers for use 
with Gyrol fluid drives are described and 
illustrated also. American-Standard In 
dustrial Division. 

Circle number (97) on reply card 


Flux-Cored Electrodes 


Flux-cored electrodes and semi-auto 
matic wire feed equipment are the subject 
of a 4-page bulletin and instruction man- 
ual. It describes the simple, portable 
equipment with non-electronic controls 
needed for CO, semi-automatic and auto- 
matic welding of mild and low alloy 
steels. Then, by means of a picture of the 
unit and a diagrammatic sketch of the 
hook-up, it shows the process in use. Chief 
benefit of the Arcosarce process is said to 
be rapid and continuous welding while 
maintaining the inexpensive set-up and 
flexibility of stick electrode welding 
Arcos Corporation. 

Circle number (98) on reply card 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARI 














FLEETSLINE 
WELDING FITTINGS 


LITERATURE 
BY AIR MAIL... 


... ask for it now. 


REDUCERS: Concentric and eccen- 
tric. Nominal pipe sizes 1” to 30”, 
ASA B16.9, ASTM A234. Schedules 
10 to 160, stainless steel, and other 
alloys. Special lengths and sizes. 


(aye. 


SADDLES: Conventional, and for 
pressure vessel heads. Nozzle sizes 
from 4" to 24”. Fleet-Line saddles 
weld neatly into place in much less 
time, and with much less welding 


rod. 


a Dae 


Full encirclement saddles. 


REDUCING TEES, Forged Stee! 
Manifold Type. 


Dealers and Stocking Distributors 
throughout the United States and 
Canada. 

All orders acknowledged by air 
mail or long distance telephone and 
filled at once. 


STEEL FORGINGS, Inc. 


P. O. Box 276A * Shreveport, La 
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New Literature 





Systems Combining 
Monitoring, Control 


New bulletins have been issued describ- 
ing “Observer” closed circuit cameras and 
Hammarlund centralized operations con- 
trol equipment which compose new elec- 
tronic control systems combining remote 
visual inspection and remote supervisory 
control of pumps, blowers, valves, and 
other machines. Blonder-Tongue Labora- 
tories, Inc. 

Circle number (99) on reply card 


Variable-Speed Drives 


A completely new bulletin on Speed- 
lrol variable-speed drives has been an- 
nounced. Beginning with suggested vari- 
able-speed applications, the drives are 
described and illustrated, from basic types 
to a large variety of modifications, includ- 
ing a separate motor drive horizontal as- 
sembly and a newly-designed shaft- 
mounted right-angle variable-speed drive. 
Detailed information regards horsepower, 
duty, speed variation, mounting styles, en- 
closures, electrical characteristics, Ster- 
ling’s remote controls. A cutaway depicts 
Speed-Trol’s operating mechanisms, in- 
cluding an illustration of Sterling’s posi- 
tive pulleys. Sterling Electric Motors, Inc. 

Circle number (100) on reply card. 


Data on Diaphragm 
Control Valves 

A new 8-page bulletin describes sliding 
gate and plate control valves with com- 
plete engineering data, cutaway drawings, 
features, application information, dimen- 
sional drawings, flow capacities, rating 
charts, flow curve, and sample specifica- 
tions. These diaphragm controls valves 
are described as being self-cleaning, self 
lapping, and available in 4 through 6-in 
sizes. OPW-Jordan 

Circle number (101) on reply card 


Engine Line Data 


A bulletin has been issued describing 
the International Harvester line of 24 en- 
gine models, ranging from stripped en- 
gines to complete power units with horse- 
power ratings from 16.5 to 385 to fit any 
requirement. In the carbureted models 
there are 14 4, 6 and 8-cylindered units 
fueled with LPG, natural gas, or gasoline, 
with maximum horsepower ranging from 
16.5 to 248. The 10 diesel engines des 
cribed are in both 4 and 6-cylinder ver- 
sions with intermittent horsepower rang- 
ing from 70 to 385. International Har- 
vester Company. 

Circle number (102) on reply card. 
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Design Features Of 
Packaged Compressors 


A new bulletin on the design and oper- 
ating features of the Clark Model CFA 
packaged field compressor line describes 
and fully illustrates: balanced/opposed 
compressor for vibrationless performance; 
new positive direct drive that eliminates 
belts and gear type transmissions; 
unitized, vertical air flow radiator; rigid, 
I-beam skid; and factory packaged as- 
sembly. Specifications are contained for 
the complete line of two and four com- 
pressor cylinder models built in a total 
of 15 sizes ranging from 100 to 350 bhp. 
Clark Bros. Co., Div. of Dresser Indus- 
tries 

Circle number (103) on reply card 


Bulletins Describe 
Trip Valve, Regulator 

A semi-balanced, single-seat, angle- 
type pressure regulator, for reducing ap- 
plications, is described in a new bulletin 
which points out that the regulator will 
handle gas having a high solids content, 
withstand temperatures from — 60 F to 
-+ 180 F, and has a maximum inlet pres- 
sure of 3000 psi. Another bulletin de- 
scribes a differential operated trip valve, 
designed for use on transmission lines, at 
section valves and at regulator and com- 
pressor stations, to isolate line breaks. The 
cast bronze, manual reset, snap-action 
valve operator is tripped by a differential 
pressure taken from an orifice or valve 
American Meter Company 

Circle number (104) on reply card 


indicating Relay System 


The Amot model 2400 indicating relay 
used in combination with the Amot 1476 
safety control system as a mechanical 
method of indicating which safety control 
component caused the engine to shut 
down, is described in a new bulletin. Step- 
by-step operation of the non-electrical in- 
dicating relay system is given, as well as 
typical diagrams for manual start engines 
and for automatic or remote starting 
{mot Controls Corporation 

Circle number (105) on reply card 


Crawler Detailed 


Schield Bantam’s crawler-mounted 
Model C-350 crane-excavator, front-end 
attachments, and various track sizes, side 
rails, and wide extensions available, are 
described in a new 12-page, 2-color, il- 
lustrated bulletin. Four pages are devoted 
to standard and optional features found 
on the upper unit, including Bantam’s 
heavy-duty drum shaft and swing assem 
bly, all-new heavy-duty turntable design, 
3 types of boom hoists, and multiple speed 
transmission. Schield Bantam Company 

Circle number (106) on reply card 


Compact, Multi-Fuel 
Power Units 

A new 2-page bulletin describes the 
Hall-Scott series of big-capacity V-12 
multi-fuel power units as designed for ap- 
plications where high horsepower with 
low engine weight is desired. Units 
described develop 550 hp at 1800 rpm, 
using butane or gasoline, and 450 hp 
with natural gas. Total weight, including 
radiator and power take-off, is 6700 Ib 
Piston displacement is 2180 cu in., bore 
5% in., stroke 7 in. Hercules Motors Cor 
poration. 

Circle number (107) on reply card 
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THIRTEENTH EDITION 


United States and Canadian 


RIG LOCATOR 


Rig activity is down slightly in most areas after a peak of 
2436 rotary rigs in ation in the U.S. and Canada in June. 
The work pace has been steady at a relatively high plateau 
for the past three summer months .. . in summary 1959 will 
prove to be a much better year than 1958 


The Fall RIG LOCATOR shows a relatively high level of 
rig activity down only slightly from the June peak. At the be- 
ginning of September the total rotary rig count in the U.S. and 
Canada was 2282 and most contractors feel that the remainder 
of 1959 will continue at a high level of operations. 

A surplus of rigs still exists most everywhere but there are 
signs that this surplus will not continue much longer. Low 
contract prices have forced most contractors to use their pre- 
viously set aside reserves for equipment depreciation, for 
current operations and maintenance of equipment. This has 
forced many contractors out of business until a workable re- 
adjustment of the total national rig inventory may not be far 
away. When this happens contract prices will increase and 
the industry will be able to begin recouperating from the past 
four years of low profit operation. 

Offshore drilling activity continues at about the same rela- 
tively high level as last reported. Most of the activity con- 
tinues off the coast of Louisiana with prospects good for the 
present level of activity to continue into next year. 

Of the total rotary rigs listed, 64 have changed ownership 
or have been purchased new. Contractors continue to add au- 
tomatic and auxilary equipment in response to the request of 
the operators. They are also continuing to make their rigs 
more portable but there has been even greater emphasis on 
unitizing rig equipment for further speed in rigging up or down, 


and to increase the flexibility and usefulness of each rig. 


Many contractors have indicated that unless allowables are 
increased from such drastic lows as have plagued the states 
of Texas and Oklahoma that the average rig count will fall to 
an undetermined low level. 


Free Service 

For more than four years, The PETROLEUM ENGINEER 
has successfully compiled — for each four-month period — the 
most complete and authoritative rig information available. Its 
success lies in that the RIG LOCATOR: (1) Lists only data 
given by the contractor — the one who knows the equipment 
best, and (2) it gets results! The PETROLEUM ENGINEER 
has on record reports of actual contracts awarded via the 
LOCATOR. The rig data is furnished for publication, at no 
cost whatsoever to the contractor, issue after issue. This 
service has been possible only through his acceptance and 
continued participation. 


Use of Abbreviations 

In a directory of this type where certain specifications are 
included, it was necessary in the conservation of space to 
make some abbreviations. Under the column of ‘‘type power,”’ 
the following abbreviations apply: Dsl for diesel; gaso for 


R-4 


gasoline; stm for steam; btne for butane; and dsl elec for 
diesel electric. In listing drawworks make and model number, 
it was necessary to abbreviate the manufacturer’s name. Some 
of these abbreviations are well-known; others had to be made 
to fit the available space. Here’s the code we used: 


Manufacturer's Company Name Abbreviation 
ALCO Products, Inc. (formerly Beaumont Iron Works 

Div. of American Locomotive Co.).....-++++ ALCO-BIW 
Allis-Chalmers Manufacturing Co. .... 2.66 «/ Allis Chmrs 
American Iron & Machine Works. . 
Ansaldo 
Bethlehem Supply Co. 
Big Four Machine & Supply Co. 
Border Foundry & Machine 
The Brewster Co., Inc. 
Bucyrus-Erie Co. 
Cardwell Manufacturing Co., Inc. 
Ce Ce cece c cee eeeeeseosee sens Clark 
Fred E. Cooper, Inc. 
Continental-Emsco Co. 
Cummins Engine Co., Inc. 
George E. Failing Co. 
Franks Division of Cabot Shops, Inc. 
General Machine Co. 
Hacker Machine & Supply Co. 
Hopper Machine Works, Inc. 
Houston Tool Co. 
Howard-Turner Machine Works 
Ideco, Inc. 
Ingersoll-Rand Co. Ingersoll 
Jones, Shelburne & Guffey Co. 2... cece eee n ences JS&G 
Joy Manufacturing Co 
Lucey Export Corp. 
Mayhew Supply Co., Inc. 
Mid-Continent Supply Co. 
Lee C. Moore Corp. 
Muskogee Iron Works 
The National Supply Co. 
Oil Well Supply Division (U. S. Steel Corp.)..... **Oilwell’’ 
Reich Bros. 
Spencer-Harris Machine & Tool Co. .......... Spence 
Stasdrill-Keystone Co. ccc cccccccccccccccce sc oe 
Texas Iron Works, Inc. 
Vickers, Inc. 
Victoria Machine Works 
Wagner-Morehouse, Inc. 
Walker-Neer Manufacturing Co.. Inc. 
Waldrip Engineering Co. 
Well Machinery & Supply Co., Inc. 
Wheeling Machine Products Co. 
The Wheland Co. 
Wichita Tool Supply Co. 
Wichtex Machinery Co., Inc. 
Wilson Manufacturing Co., Inc. 


Border 
Brwstr 


Gen Mach 
Hacker 
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U. S. Rotary Drilling Contractors 


A 


AKIN & DIMOCK 714 Holliday St Wichita Fals Tex 

ALAN DRLG CO 807 Oi! & Gas Bidg Wichita Falls Tex 

THOMAS H ALLAN 925 Union Center Wichita 2 Kans 

ALLEN & MORRIS DRLG CO 820 Alamo Nat! Bidg San Antonio 5 Tex 
ALLIED EXPL CO 207 Huff Sidg Wichita Falls Tex 

ANDERSON DRLG CO 730 Wichita Natl Bk Bldg Wichita Falls Tex 
AN-SON DRLG CO 3814 N Sata Fe Oklahoma City 18 Okla 
APPELL PETROLEUM CORP Drawer 330 Alice Tex 

ARAPAHOE DRLG CO 1020 Petroleum Club Bldg Denver Colo 
ARMSTRONG & HORN DRLG CO 640 Milan Bldg Sa Antonio 5 Tex 
ARROW DRLG CO 407 Philtower Bidg Tulsa 3 Okla 

ASHBY DRLG CO LTD 738 Meadows Bidg Ddias 6 Tex 


B BM DRLG CO 673 Sam Jacinto Bldg Houston 2 Tex 

B J & M DRLG CO LTD 160 S Fairfax Ave Los Angeles Calif 
BM DRLG CO INC Box 5218 Bossier City La 

PERNIE BAILEY 2309 Sage Rd Houston 19 Tex 

BAKER & TAYLOR DRLG CO 712 First Nati 8k Bldg Amarillo Tex 
DORRIS BALLEW INC Box 561 Natchez Miss 

BARNES CORE DRLG CO 1350 Roberts Ln Bakersfield Calif 
BARNETT DRLG INC 409 First Nat! 8k Bldg Wichita Kans 
BARNWELL DRLG CO INC Box 1748 Shreveport La 
BARRETT PETROLEUM CO 423 Masonic Bldg Shawnee Okla 
BARRY WELL DRLG CO West Star Rt Fallon Nev 

BASS DRLG CO 905 San Jacinto Bidg Houston 2 Tex 

ROBERT M BASS DRLG CONTR Box 471 Kilgore Tex 
BATEMAN DRLG CO 420 Saratoga Bidg New Orlems 12 La 
BAY CITY DRLG CO INC Box 1389 Bay City Tex 
BEARDMORE DRLG CO 827 Beacon Bidg Wichita 2 Kans 
BENNETT & ROBERTS DRLG CO Drawer 633 Russell Kans 
BERNHARDT DRLG CO 2469 Grand River Detroit 1 Mich 
BERRY DRLG CO Box 67 Saint Jo Tex 

BIG CHIEF DRLG CO Box 8837 Oklahoma City 14 Okla 

BIG HORN DRLG CO INC Box 2068 Casper Wyo 

BIG “6” DRLG CO 225 Oil & Gas Bidg Houston 2 Tex 

BIG SEVEN DRLG CO 311 Wright Bidg Evansville 8 ind 

BIG WEST DRLG CO 1505 Oi! & Gas Bidg Ft Worth 2 Tex 

BIG X DRLG CO INC 2905 First Nati Bidg Oklahoma City Okla 
BLACK DRLG CO 525 Petroleum Bidg Abilene Tex 

FOREST BLACKSTOCK INC V & J Tower Bidg Midland Tex 
BOYD & DURST DRLG CONTR Box 329 Alice Tex 

BRANNON & MURRAY DRLG CO Box 672 Coleman Tex 
BRANTLY DRLG CO INC Box 4935 Midland Tex 

BRANYAN DRLG CO Box 166 Cushing Okla 

C E BREHN Drawer 618 Mt Vernon Ill 

BREWSTER-BARTLE DRLG CO INC 1919 Bk of Southwest Bidg Houston Tex 
BRINKERHOFF DRLG CO 870 Denver Club Bidg Denver 2 Colo 
ZACH BROOKS DRLG CO Box 31 E! Dorado Ark 

BROWN & MARTIN ORLG CO Box 731 Gainesville Tex 
LAYTON BROWN DRLG CO Box 185 Woodsboro Tex 
BRYANT-HAYWARD DRLG CO Box 4627 Oklahoma City Okla 
HARRY T BRYANT DRLG CO LTD Box 13364 Houston 19 Tex 
BUENO DRLG CO 207 Continental Oil Bldg Denver Colo 
BUICK DRLG INC 409 Wolcotte Bidg Hutchinson Kans 

A 0 BULLOCK DRLG CO Box 821 Casper Wo 

BURNHAM & ROBINSON DRLG CO 4045 N Market St Shreveport La 
BURNS DRLG CO 1003 S$ St Janes Bivd Evansville Ind 

BURY DRLG CO 227 E Clark St Princeton Indiana 
BUTLER-JOHNSON INC Box 306 Shreveport La 

B G BYARS POWER DRLG CO 319 Citizens Bk Bidg Tyler Tex 


Cc 


CALCO DRLG CO 1113 Continental 8k Bidg Ft Worth Tex 

CALVERT DRLG INC Nati Bk of Tulsa Bldg Tulsa Okla 

CAMAY DRLG CO 4250 Wilshire Bivd Los Angeles 5 Calif 

CAMAY DRLG CO Rocky Mt Div 1535 Denver Club Bidg Denver 2 Colo 
CAMDEN DRLG CO Box 1418 Corous Christi Tex 
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CANADIAN RIVER DRLG CO 424 Petroleum Bide Amarillo Tex 
CAPITAN DRLG CO INC Box 671 Odessa Tex 

FRANK CARAWAY DRLG CO Box 982 Sm Angelo Tex 
CARMACK DRLG CO 1700 Broadway Denver Colo 
CARPENTER-TRANT DRLG CO 321 C A Johnson Bidg Denver 2 Colo 
CARPER DRLG CO 200 Caper Bide Artesia N Mex 

CARROLL GRLG CO INC Box 337 Farmington N Mex 
CARTER-JONES DRLG CO Box 1597 Kilgore Tex 

CHILES DRLG CO Box 949 Alice Tex 

CIRCLE DRLG CO INC 620 Pioneer Bidg Lake Charies La 
CLARK DRLG CO Box 1743 Billings Mont 

DAN L CLARK DRLG CO 819 Wilson Tower Corpus Christi Tex 
CLAYPOOL DRLG CO Box 98 St Elmo Ill 

CLEGG & HUNT 715 Houston Club Bldg Houston Tex 

CLINCH DRLG CO Box 27 Hazlehurst Miss 

COASTAL DRLG CO 7300 Downing Ave Bakersfield Calif 
COLUMBIA DRLG CO 1207 C & | Life Sidg Houston 2 Tex 
COMET DRLG CO Box 1143 OCS Lafayette La 

CONREY DRLG CO 328 E Broadway Centralia Il! 
CONTINENTAL MARINE EXPL CO Box 3050 Houston Tex 
CONTINENTAL SHELF ORLG CORP 916 Richards Bldg New Orlems 12 La 
COROCO DRLG CO 2000 Mercantile Bk Bidg Dallas | Tex 

JESS P CROSS DRLG CONTR 1216 Texas St Grahan Tex 
CROW DRLG & PROD CO 2000 Beck Bidg Shreveport La 
CROW-GREYHOUND DRLG CO INC Box 7334 Shreveport La 
CROWN RIGS INC 2107 Bk of the Southwest Bidg Houston Tex 
SAM E CRUMP DRLG CO 2404 Rankin Hwy Midland Tex 


D 


D & M DRLG CO INC 809 Union Center Wichita 2, Kansas 
DANFORTH DRLG CO 418 Kennedy Bidg Tulsa Okla 

DAVIDSON DRLG CO INC 1004 Continental Life Bidg Ft Worth Tex 
DAVIS & BATES INC 1601 Milam Bldg Sa Antonio 5 Tex 

EDGAR DAVIS ORLG CO 717 Citizens Bk Bidg Abilene Tex 
HARVEY DAVIS & ROBT H THOMPSON CO 1731 28th St Bakersfield Calif 
R W DARDEN DRLG CO Box 576 Olney Tex 

DAVON DRLG CO Box 1586 Oklahoma City 9 Okla 

DELANEY ORLG CO Box 881 Ada Okla 

M J DELANEY CO 910 Dallas Fed Savings Bidg Dallas 1 Tex 
DELTA DRLG CO Box 2012 Tyler Tex 

DELTA OVERSEAS DRLG CO (Rome Italy) Box 2012 Tyler Tex 
THE DENVER CO 1904 Great Plains Life Bidg Lubbock Tex 

R V DILLARD DRLG CO Box 992 Duncan Okla 
DILLARD-WALTERMIRE INC 109 Oi! & Gas Bidg Houston 2 Tex 
WL DILLIER Box 25 Casey I! 

DIRICKSON-LEWIS DRLG CO Philtower Bidg Tulsa Okla 

DIXON DRLG CO Box 2320 Abilene Tex 

DIXILYN DRLG CORP Box 3427 Odessa Tex 

DOAK DRLG CO Box 1108 Bristow Okia 

DOUGLAS DRLG CO Box 1267 OCS Lafayette La 

DRILLERS INC 2005 Adolphus Tower Dallas Tex 

DRLG & EXPL CO OF DELAWARE INC Box 35366 Dallas 35 Tex 
DRLG & EXPL CO INC Box 35366 Dallas Tex 

DRILLING & PRODUCTION CO 2907 L St Bakersfield Caif 

DUAL DRLG CO 606 City Nat! Bk Bldg Wichita Falls Tex 
DUDLEY & HEATH DRLG CO Box 428 Stillwater Okla 

DURHAM DRLG CO INC Box 204 Midland Tex 


E 


— & H DRLG CO Box 1058 Graham Tex 

EAKLE & HOLDER DRLG CO 116 Mulberry St Evansville ind 

T T EASON CO DIV OF EASON OIL CO Box 9755 Okiahoma City 18 Okla 
KING EDWARDS (Edwards Orig Co) Box 1140 Graham Tex 

HARRY L EDWARDS DRLG CO Box 6825 Houston 5 Tex 

A W EGGLESTON INC Box 425 Crowley La 

EILERS ORLG CO Box 169 New IberiaLa 

ELLIS 1536 Austin St Colorado City Tex 

EMPIRE DRLG CO 1403 Texaco Bidg Dallas | Tex 

EMPIRE DRLG CO 650 Fourth Natl 9k Bide Wichita 2 Tex 





EXETER DRLG CO Republic Nati Bk Bidg Dallas | Tex 
EXPLORATION DRLG CO 607 Nati Bk of Tulsa Bidg Tulsa Okla 


fF 


FAIRMAN DRLG CO Hammersley Fork Pa 

FALCO DRLG CO INC Box 1255 Alice Tex 

FIELD DRLG CO 1901 Milam Bldg San Antonio Tex 

JIM FISH DRLG CO Box 655 lowa Park Tex 

FITZPATRICK DRLG CO 803 Wilson Tower Corpus Christi Tex 
FITZPATRICK DRLG CO INC Box 639 Casper Wyo 

J B FLETCHER DRLG CO 306 Ricou-Brewster Bidg Shreveport La 
FOREE DRLG CO 607 First Natl Bk Bidg Dallas 2 Tex 
FORTENBERY DRLG CO INC Box 273 Natchez Miss 

C J FOSTER ORLG CO INC Box 657 Richmond Tex 

FRANK FRAWLEY ORLG CO 823 S Detroit Tulsa 3 Okla 

LLOYD R FRENCH CO 506 V & J Tower Midiad Tex 

FRIO DRLG INC (4th Fi-Hawn Bidg) P 0 Box 576 Corpus Christi Tex 
FRIZZELL ORLG CO 108 NW 2nd St Oki ahoma City Okla 
FRONTIER ORLG & PROD CO 216 Petmleum Life Bidg Mid! nd Tex 
FRYER & HANSON DRLG CO 252) Republic Nat! Bk Bldg Dallas Tex 


G 


TINE GAISER DRLG CO Sox 1506 Bakersfield Calif 

GARDNER BROS DRLG CO INC 1718 Davis Bidg Dallas Tex 
GARR-WOOLLEY OIL CO 901 Cravens Bidg Oklahoma City Okla 
GARVEY DRLG CO Route 2 Great Bend Kans 

GARY DRLG CO Box 58 Oil City La 

GENERAL DRLG CO P 0 Box 1845 Oklahoma City Okla 

GENERAL GEOPHYSICAL CO 750 Houston Club Bidg Houston 2 Tex 
GENERAL WELL DRLG INC Box 1315 Alice Tex 

CLYDE GIBSON DRILLING CO 712 City National Bank Bidg Wichita Falls Tex 
GLENN GILLESPIE & SONS Box 907 Cushing Okla 

GLENN DRLG CO 321 Kennedy Bidg Tulsa Okla 

F — GOBER DRLG CO 3032 Cherry Ave Long Beach 7 Calif 
GOFF-LEEPER DRLG CO Box 1749 Ardmore Okia 

GORE DRLG CO Box 515 Albany Tex 

T V GORMAN DRILLING CONTR 621 Staley Bidg Wichita Falls Tex 
H O GRACE DRLG CO 632 Wichita Nati Bidg Wichita Falls Tex 
JACK GRACE DRLG CO 1009 City Nat! Bldg Wichita Falls Tex 
GRACEY-HELLUMS CORP 410 $ Coast Bldg Houston 2 Tex 
GRAHAM DRLG CO 2nd Floor First St Bk Bldg Temple Okla 
GRAHAM & KLASSEN DRLG CO INC 4715 Crenshaw Bivd Los Angeles 43 Calif 
GRAHAM-MICHAELIS DRLG CO 211 N Broadway Wichita 2 Kans 
THE GRANDE CORP 1610 Life of America Sidg Dallas Tex 

JOHN GRAPPE DRLG CO Box 1186 Levelland Tex 

GRAY DRLG CO 220 Wichita Nal Bidg Wichita Falls Tex 

GRAYTEX DRLG CO 406 Robertson Bidg Wichita Falls Tex 

GREAT NORTHERN DRLG CO INC 3021 Sixth Ave N Billings Mont 
GREAT WESTERN DRLG CO Box 1659 Midland Tex 

GREY-WOLF DRLG CO 1506 Bk of the Southwest Houston 2 Tex 
GUADALUPE DRLG CO 2505 Princeton Ave Midland Tex 

ROY GUFFEY DRLG CO 5543 Yale Sivd Dallas 6 Tex 

HENRY GWALTNEY DRLG CO P 0 Box 289 Washington Ind 


H 


{ACK DRLG CO Sox 5108 Abilene Tex 

JOHN S$ HAGESTAD DRLG CO 3224 Guif St Bakersfield Calif 
HALBERT DRLG CO 607 Citizens Bk Side Tyler Tex 

CLYDE HALL DRLG CO INC Box 4068 Bakersfield Calif 

0 E HALL DRLG CO 2008 Continental Natl 3k Bidg Ft Worth 2 Tex 
HAMILTON-POWELL DRLG CO INC 122) Hamilton Bldg Wichita Falls Tex 
HAMMAN OIL & REF CO Box 13028 Houston 19 Tex 

HANEY & WILLIAMS DRLG CO 3500 Cherry Ave Long Beach 7 Calif 
HAP DRLG CO 2510 First Natl Bldg Okl aioma City Okla 

F E HARGRAVES & SONS DRLG CO INC Box 573 Oil City La 
HARKINS & CO Box 1490 Alice Tex 

DAVE HARLIN DRLG CO 107 Branfield Bidg Snyder Tex 
HARPER-TURNER DRLG CO 904 Hightower Bide Oklahoma City 2 Okla 
HARRIS DRLG CO Box 699 Grayville II! 

JOHN W HARRIS DRLG CO 525 Wichita Nat! Bk Bide Wichita Falls Tex 
HARVEY DRLG CO Box 418 Wichita Falls Tex 

JOHN HASEMAN INC 419 Wilson Bide Corpus Christi Tex 

J W HASTINGS DRLG CO 722 Wichita Nat! Bk Bidg Wichita Falls Tex 


R-6 


WIN HAWKINS DRLG CO 373 Sa Jacinto Bldg Houston 2 Tex 
HAYWARD DRLG CO Box 295 Enid Okla 

HELMERICH & PAYNE INC First Nal Bldg Tulsa Okla 
HENSON DRLG CO Box 2192 Abilene Tex 

THE HERB EXPL CO 342 Lexington Ave Abilene Tex 
HERNDON DRLG CO Drawer 489 Tulsa Okla 

MAXWELL HERRING DRLG CORP 619 Citizens Bk Bidg Tyler Tex 
BM HESTER Box 2588 Wichita Falls Tex 

HEWGLEY DRLG CO 704 Wilco Bidg Midland Tex 
HEWIT-GULICK DRLG CO 2555 Ist Natl Bk Bldg Denver 2 Colo 
HILBURN INDUSTRIES INC Ricou-Brewster Bidg Shreveport La 
WB HINTON 2900 Mercantile Bk Bidg Dallas 1 Tex 

HOLLIMAN DRLG CO 712 Fidelity Union Life Bidg Dallas Tex 
HOLM DRLG CO Box 7246 Tulsa 18 Okla 

HOLMES DRLG CO 1045 Sa Jacinto Bidg Houston Tex 
HONDO DRLG CO Box 116 Midland Tex 

R L HORN & SON DRLG CO Pawnee Okla 

HOSE-AUSTIN DRLG CORP Box 1067 Casper Wyo 

HOUCHINS DRLG CO Box 388 Mt Carmel II! 

HOUSTON OIL WELL SERV CO 504 Waugh Dr Houston 19 Tex 
HULL OIL CO 214 Panhandle Bidg Wichita Falls Tex 

HUNT DRLG CO INC 633 Wilson Bidg Corpus Christi Tex 


ILLINOIS DRLG CO Box 421 Tulsa Okla 

INDIAN DRLG CO Box 42 Tulsa Okla 

DONALD T INGLING 623 First Natl Bk Bidg Wichita 2 Kans 
ISERN DRLG CO Box 45 Ellinwood Kans 

IVY DRLG CO 1705 Burton Way Bakersfield Calif 


J 


J & C DRLG CO 311 Citizens Standard Sidg Corpus Christi Tex 
S W JACK DRLG CO Allegheny Ave Avonmore Pa 

TOM JACK DRLG CO Box 288 Sulphur Okla 

A L JACKSON DRLG CO Box 194 Great Send Kans 

JETT DRLG CO INC Box 1832 Shreveport La 

JOHNN DRLG CO 711 Fair Bidg Ft Worth 2 Tex 

JOHNSON DRLG & SERV CO Box 3 Magnolia Ark 

AL JOHNSON DRLG CO Rt 12 Box 440 Oklahoma City 15 Okla 
JOHNSON-BATES DRLG CO Box 425 Konawa Okla 

JONCO DRLG CO Box 1214 Seminole Okla 

J E JONES DRLG CO Box 1516 Midland Tex 

WOODY JONES DRLG CO 408 E Main St Olney Ii! 


K 


K & E DRLG INC 719 Union Center Bidg Wichita 2 Kans 

KELLY DRLG CO INC Box 1126 Houma La 

K L KELLOGG & SONS 3777 Long Beach Bivd Long Beach 7 Cal 
KENDALL-DAVIS DRLG CO INC 2015S E Ist St Evansville Ind 
KENDRICK BROS 121 E Louisiana St Vivian La 

KENT DRLG CO Box 2555 Salt Lae City 10 Utah 

KERMAC DRLG CO OF VENEZUELA KerrMcGee Sidg Oklahoma City Okla 
KERR-MCGEE OIL INDUSTRIES INC Kerr-McGee Bidg Oklahoma City Okla 
KING-PHILLIPS INC 1109 Continental Natl 3k 8idg Ft Worth Tex 
KINGERY DRLG CO INC Box 97 Saint Jo Tex 

KIRBY OIL IND INC 5107 Center St Omaha 6 Neb 

KIRKPATRICK OIL CO 1300 N Broadway Oklahoma City Okla 

KNIGHT DRLG CO Box 1332 Bakersfield Calif 


L 


L & F DRLG CO Box 1468 Sakersfield Calif 

LA MANCE DRLG CO Box 4457 Midland Tex 

LAKE DRLG CO 2293 Park St Beaimont Tex 

LATEXO DRLG CO INC 2212 Adolphus Tower Bidg Dallas 2 Tex 
LEATHERWOOD DRLG CO Box 925 Jacksboro Tex 

LEE DRLG CO 1007 Philtower Bidg Tulsa Okla 

LLANO DRLG CO 301 V & J Tower Bidg Midland Tex 

LAYTON AND NEWELL DRLG CO 1505 Oi! & Gas Bidg Ft Worth 2 Tex 
LEWIS BROS INC 310 Mile High Denver 2 Colo 

WILL | LEWIS DRLG CO 207 Continenta Oi! Sidg Denver Colo 
LINCOLN DRLG CO 403 Oi! & Gas Bidg Oklahoma City 2 Okla 
MM LINDSEY DRLG CO Gox 3055 3aton Rouge La 
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TED LINDSAY Box 190 Mt Vernon III 

LIN-MOUR DRLG CO 1112 Oi! & Gas Bldg Wichita Falls Tex 
LOHMANN-JOHNSON DRLG CO INC 320 Indiana Bk Sidg Evansville Ind 
LOHMANN-JOHNSON OIL CO INC 320 Indiana Bk Sidg Evansville Ind 
LOVE-MILLER DRLG CO INC 712 Patterson Bidg Denver 2 Colo 

LOW DRLG CO Box 1112 Cisco Tex 

LOWE DRLG CO Box 832 Midiand Tex 

LUNSFORD DRLG CO 505 Louisiana Bank Bidg Shreveport La 

LYNN DRLG CO 1403 Natl Bk of Tulsa Bldg Tulsa Okla 


M 


MAC DRLG CO 30x 2972 Houston 1 Tex 

MALLARD DRLG CO 1016 Union Nati 8k Bidg Wichita Kans 
MANGUM DRLG CO 834 Esperson 3idg Houston 2 Tex 

R L MANNING CO 318 Continenta Oil Bidg Denver Colo 

MARCUM DRLG CO Box 761 Ada Okla 

MARINE DRLG INC P O Sox 1853 OCS Lafayette La 

MARITZKY & BISBY Box 509 Homer La 

MAST DRLG INC Box 33 Russell Kans 

M MAZZARINO 104 W Broadway Centralia II! 

GABE MCCALL DRLG CO 3ox 2068 Casper Wyo 

GENE MCCUTCHIN DRLG CO Box 1585 Dalias Tex 

MCDANIEL & BEECHERL DRLG CO 908 Dallas Fed Savings Bldg Ddlas 1 Tex 
MCQUEEN & STOUT DRLG CO 1113 Ft Worth Natl 9k Bldg Ft Worth 2 Tex 
MEADOWS & WALKER DRLG CO 500 Sm Jacinto Bldg Houston 2 Tex 
MELCO DRLG CO Box 1360 Seminole Okla 

MEREDITH & CO 1418 Gk of the Southwest Bldg Houston 2 Tex 
MESKER DRLG CO 1129 E 15th St Tulsa Okla 

MIDWESTERN DRILLERS INC 1206 Mid-Continent Bidg Tulsa 3 Okla 
MILAM DRLG CO 1814 Alamo Nat! Bidg Sa Antonio Tex 

MILESTONE DRLG CO Box 314 Midland Tex 

MILLER SROS & BOWLING Sox 611 Alice Tex 

MOBILE DRLG & WELL SERV CO INC Box 207 Conroe Tex 
MONTGOMERY DRLG CO Box 747 El Dorado Ark 

J S$ MONTGOMERY 103 NW 44th St Oklahoma City 18 Okla 

MORAN BROS INC 1200 Oi! & Gas Bidg Wichita Falls Tex 

MORAN OIL PROD & DRLG CORP Box 1718 Hobbs N Mex 

E F MORAN INC 1805 Nati 3k of Tulsa Bidg Tulsa 3 Okla 

E W MORAN DRLG CO 500 First Natl 8k Bidg Wichita Fals Tex 
DAVE MORGAN DRLG CO Box 82) Blackwell Okla 

PETE MORRIS DRLG CO Box 733 Ada Okla 

DALE MOUNT DRLG INC 1155 Mercantile Dallas Bldg Dallas 1 Tex 
MOUNTAIN STATES DRLG CO INC 622 Patterson Bidg Denver 2 Colo 
MURFIN DRLG CO 617 Union Center Wichita 2 Kans 

MURP'Y & MCKERNAN Box 169 Pampa Tex 


N 
NEAL DRLG CO 1507 Esperson 3idg Houston 2 Tex 
NEMAHA OIL CO Mercantile Bk Sldg Dallas Tex 
NEWTON DRLG CO Box 1104 Coalinga Calif 
NICKLOS DRLG CO 518 First City Natl Bk Bldg Houston 2 Tex 
THE NOAH PETROLEUM CO 23 Main Street Evansville 8 Ind 
NORMAN DRLG CORP 1141 Buttemut St Abilene Tex 
NORTON DRLG CO 542 Nati 8k of Commerce Bidg New Orleams 12 La 
NORWOOD DRLG CO 700 Wichita Nati Bk Bidg Wichita Falls Tex 
THE NOVAK DRLG CO Box 2147 Tulsa Okla 
NUCKOLLS-BELL DRLG CO 1255 First Natl Bldg Oklahoma City 2 Okla 
NYE & SNELL DRLG CO 208 Patterson Bidg Denver Colo 


0 
DAVEY O'BRIEN DRLG CO INC 615 Ft Worth Club Bidg Ft Worth 2 Tex 
OIEN OIL CORP Box 2235 Cut Bank Mont 
OLDS & WRATHER OIL CO Box 113 Casper Wyo 
E L OLIVER DRLG CO Box 103 Oklahoma City Okla 
R OLSEN Liberty 8k Bidg Oklahoma City Okla 
W 8B OMOHUNDRO Box 774 Wichita Falls Tex 
O'NEAL-GARVIN DRLG CO Sox 1289 Duncan Okla 
O’ROURKE-MCGIRL DRLG CO 741 Natl Bk of Tulsa Bidg Tulsa Okla 
ONEY DRLG CO Box 425 Grahan Tex 
OWEN DRLG CO Box 1423 OCS Lafayette La 


P 


PAINE DRLG CO 301 Insur-O-Medic Bidg Dallas Tex 
PAN-TEX DRLG CO 316 Henderson Bivd Kilgore Tex 
PARKER DRLG CO 418 Natl Bk of Tulsa Bidg Tulsa 3 Okla 
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HOWARD PARKER CO 1103 Bk of Southwest Bidg Houston Tex 

PATTON DRLG CO INC Orpheum Bidg Wichita Kan 

WILLARD PEASE DRLG CO Box 1532 Grand Junctior Colo 

PEGG BROS DRLG CO 1204 Nati Bk of Commerce Bldg San Antonio Tex 
PENROD DRLG CO 1320 Mercantile Securities Bldg Dallas 1 Tex 

PEP DRLG CO 1002 Main St Mount Veron tiI 

PERFORACIONES DELTA C A Apartado 9138 Caracas Venezela (80x 2012 Tyler Tex) 
PERKINS DRLG CO 30x 1232 Duncan Okla 

PERRINE & PERRINE DRLG CONTR Box 87 Salen til 

PETERSEN PETROLEUM CORP 836 Olive Shreveport La 

PETRO DRLG CO INC Box 339 Mt Vemon II! 

PETROLEUM DRLG CO 200 Petroleum Bidg Sa Angelo Tex 

PICKRELL DRLG CO 705 Fourth Natl 3k Sidg Wichita 2 Kans 

PICO DRLG CO Box 512 Breckenridge Tex 

PIERCO DRLG CO 605 Oil & Gas Bidg Wichita Falls Tex 

PIONEER DRLG CO INC Box 2211 Casper Wyo 

LOUIS PITCOCK DRLG CO Box 749 Graham Tex 

POOL & GERLICH DRLG CO Box 1940 Sa Angelo Tex 

FRED POOL DRLG CO 908 Petr Life Bide Midland Tex 

PORTER DRLG LTD 304 Srent Bidg Regina Saskatchewan Canada 
POWELL DRLG CO 412 Union Center Bldg Wichita Kans 

THE POWER RIG DRLG CO INC Sox 1436 OCS Lafayette La 

PRAIRIE DRLG CO INC Box 2068 Casper Wyo 

PRINCE MARINE DRLG & EXPL CO 434 Gk of Southwest Bldg Houston 2 Tex 
PRODUCERS DRLG CO INC 927 Nat! Bk of Commerce Sidg New Orleams La 
PYBURN DRLG CO Box 4276 Shreveport La 


R-G ORLG CO 403 City Natl Bk gidg Wichita Falls Tex 

R & M WELL SERV & DRLG CO Rt 2 Box 233 Houston Tex 

R WIT DRLG CO Box 55] Holdenville Okla 

READING & BATES INC 110 Philtower Sidg Tulsa 3 Okla 

REED DRLG CO INC 1209 Atlas Bidg Tulsa Okla 

RESERVE DRLG CO INC 625 Union Center Bidg Wichita 2 Kans 
REX & MORRIS DRLG CO Box 334 El Dorado Kan 

RHEAY & REYNOLDS DRLG CO 404 Petrcieum Bidg Abilene Tex 
RHODES DRLG CO Box 239 Abilene Tex 

RHODES & HICKS DRLG CORP Box 1395 Alice Tex 
RIMROCK-TIDELANDS INC Sox 896 New Orieas La 

R W RINE DRLG CO 420 Union Center 3idg Wichita Kans 

C M ROGERSON DRLG CO 1201 Petroleum Tower Shreveport La 
ROBINSON BROS DRLG CO Box 430 Borger Tex 
ROBINSON-WEHMEYER DRLG CO 470 Sa Jacinto Bidg Houston Tex 
ROCKET DRLG CO 2099 E 27th St Long Beach 6 Calif 

ROCKY MOUNTAIN DRLG CO 6790 N Ventura Ave Ventura Calif 
RODEN & MCRAE DRLG CO Box 2286 Casper Wyo 

DWIGHT M ROSS DRLG CO 223 Hamilton Bidg Wichita Falls Tex 

R BENTON ROSS INC 403 Robertson Bidg Wichita Falls Tex 

DON M ROUNDS DRLG CO INC 925 Petroleum Club Bidg Denver 2 Colo 
ROWAN DRLG CO INC Drawer 12247 Ft Worth 16 Tex 

J W RUDY Box 684 Clay City Ill 

RUPP-FERGUSON OIL CO 522 Union Center Bidg Wichita Kans 

A D RUSHING INC Box 232 Sata Paula Calif 

RUSSELL & RUSSELL DRLG & PROD 621 Lindsay St Gainesville Tex 
RUTLEDGE DRLG CO Box 2239 Sata Fe N Mex 


s 


$ D & S DRLG CO INC 519 Wilson Bidg Corpus Christi Tex 

SABRE DRLG CO 222 Hughes Bidg Cushing Okla 

SANTA FE DRLG CO Box 310 Whittier Calif 

SANTA ROSA DRLG CO Box 633 Apple Valley Calif 
SCHOENFELD-HUNTER-KITCH DRLG CO 812 Kennedy Bidg Tulsa 3 Okla 
SCOOTER’S DRLG SERV 1215 Sklar Bidg Shreveport La 

SERAN & HOWARD DRLG CO Box 110 Okemah Okla 

SHEETS & WALTON DRLG CO Box 152 Breckenridge Tex 

SHERIN DRLG CO INC 1709 First Nati Bldg Oklahoma City Okla 
SHIELDS DRLG CO INC Box 709 Russell Kans 

SHULMAN BROS Box 191 Vandalia Ill 

SIKES-BURCKHALTER DRLG CO 300 Oil & Gas Bidg Wichita Falls Tex 
C J SIMPSON DRLG CO P O Sox 13465 Dallas 20 Tex 

C R SIMPSON DRLG CO 2975 Wilshire Bivd Los Angeles 5 Calif 
SITTON & NORTON DRLG CO 406 Lubbock Nati Bk Bldg Lubbock Tex 
DON SLAPE DRLG CO 432 Olney Ii! 

B B SMITH INC Box 5103 Midiand Tex 





RAY SMITH DRLG CO 305 Simons Bidg Dallas Tex 
SOJOURNER DRLG CORP Sox 679 Abilene Tex 

SOUTH STATES DRLG CO P O Box 2347 Longview Tex 
J D SPEER Gox 327 Healdton Okla 

SPRADLING DRLG CO 401 N Cedar Borger Tex 

} D SPRECHER Box 299 Casper Wyo 

STEEN DRLG CO 619 West Bidg Houston 2 Tex 

THE SUN DRLG CO 2975 Wilshire Bivd Los Angeles 5 Calif 
SUNNYLAND CONTR CO INC P O Box 388 Rayne La 
SUTTON DRLG CO Box 6446 Sa Antonio 9 Tex 

SYMONS DRLG C9 999 Houston Club Bldg Houston 2 Tex 


T 


TARGET DRLG CORP 421 Mayo Bidg Tulsa Okla 

TAYLOR EXPL CO INC 2118 Welch Ave Houston 19 Tex 

TEX-MEX DRLG 1211 Fidelity Union Life Bidg Dalias 1 Tex 

TEXAS DRLG CO ox 183 Monahans Tex 

TEXAS R F O INC 421 Meadows Bidg Dallas 6 Tex 

THOMAS & BILLUPS DRLG CO 809 Citizens Natl Bk Bldg Abilene Tex 
D THOMASON ORLG CO INC 1703 Beck 3idg Shreveport La 
THRASHER DRLG CO INC 1602 Beck Bidg Shreveport La 
TIMBERLAND EXPL CO 1410 Bank of the Southwest Bldg Houston 2 Tex 
TRACHTA DRLG CO Box 67 Muenster Tex 

J C TRAHAN DRLG CONTR INC 1203 Beck Bidg Shreveport La 
TRANSIT CORP 1516 Liberty 8k Bldg Oklanoma City Okla 

TRANT ORLG CO 1201 Peoples Bk Bidg Tyler Tex 

TRIO DRLG CO 313 Nussbaumer St Ddlas 26 Tex 

TROOP DRLG CO Box 145 St Elmo Iii 

TRUE DRLG CO Drawer 1612 Casper Wyo 

TURNBULL & ZOCH DRLG CO Box 2248 Corpus Christi Tex 
TRI-SERVICE DRLG CO Sox 1785 Midland Tex 

TROUP & SUTTLES INC Box 551 Holdenville Okla 

TWINOAK DRLG CO 210 S Morton Okmulgee Okla 


U 
UNITED DRLG CO 8750 Holloway Dr Los Angeles 46 Calif 
Vv 


V $ & S DRLG CO 1004 Ridgley Bidg Springfield ii! 
VEEDER SUPPLY & DEV CO Box 201 Cherryvale Kans 


VIERSEN & COCHRAN Box 280 Okmulgee Okla 
VIKING DRLG CO 102 W Crockett St Sa Antonio 5 Tex 


w 


WLB DRLG CO 6635 Chocolate Bayou Rd Houston 21 Tex 

WADE DRLG CO INC 813 Gulf Bldg Tulsa Okla 

WAGNER & WYANT DRLG CO INC 414 Petroleum Bidg Amarilio Tex 
EARL F WAKEFIELD 515 Union Center Bidg Wichita Kans 
WALTERS DRLG CO INC 4114 McMillan Dallas 6 Tex 

WALTERS DRLG CO 510 Orpheum Bidg Wichita Kans 

RUSTY WALTERS DRLG CO Gox 304 Bakersfield Calif 

WALTON DRLG CO Box 241 Fairfield Ill 

WARD DRLG CO 106 Oil & Gas Bidg Wichita Falls Tex 

TOMMY WARD DRLG CO 2402 Liberty 8k Bidg Oklahoma City Okla 
TRAVIS WARD DRLG CO Box 729 Athens Tex 

WARREN DRLG CO 1012 Mayo Bidg Tulsa 3 Okla 

WARTON DRLG CO Box 2807 Odessa Tex 

C B WEBSTER DRLG CO 609 Sam Jacinto Bidg Houston 2 Tex 

DICK WEGENER DRLG CO 1820 First Nall Bldg Oklahoma City 2 Okla 
WELL DRILLERS INC 2001 First City Nati Bk Bidg Houston 2 Tex 
WEST CENTRAL DRLG CO 717 Citizens Bk Bidg Abilene Tex 
WESTERN SERV DRLG CO INC Box 1428 Odessa Tex 

WES-TEX DRLG CO Box 2058 Abilene Tex 

CHESTER H WESTFALL DRLG CO 1612 First Nat! Bldg Tulsa Okla 
WESTLUND DRLG CO Box 197 Midland Tex 

CHET WHALEY WELL SERV CO INC 6006 Milart St Houston 21 Tex 
WHELESS DRLG CO Box 1746 Shreveport La 

WILBANKS & RUTTER DRLG CO 2200 Scurry St Big Spring Tex 

A W WILLIAMS DRLG CO INC PO Box 1118 Mobile Ala 

WALTER W WILLIS 813 Broadway Mt Veron II! 

FRED WILSON DRLG CO 1604 Beck Bidg Shreveport La 

WW WISE DRLG INC Box 297 Tyler Tex 

WOOLF & MAGEE INC Box 635 Tyler Tex 

WRIGHT CLARK & SENKEL INC Box 267 Graham Tex 


Y 


S$ P YATES DRLG CO 309 Carper Bldg Artesia N Mex 
MARSHALL R YOUNG DRLG CO Drawer 712 Brookhaven Miss 


U. S. Contract ROTARY Drilling Rigs 








Total HP 
All Main 
Rig Type Mud 
Contractor's Name No Power Pump 





ALABAMA 


MOBILE COUNTY 
Drig & Exp! Co of Del Inc gas-gaso 1000 Nati 100 900 
Sunnyland Contr Co Inc dsl = Ideco H-750 520 
dsl 1800 Beth Tornado 1200 
Zach Brooks Orig Cx dsl 900 Brwstr N-7 900 
gas 1350 Brwstr N.75 1350 


WASHINGTON COUNTY 


Woolf & Magee In 2 gas-btne 275 Seth S.45 275 10,000 /2.7 


WILCOX COUNTY 
A W Williams Drig Co Inc dsl 495 Frnks 6000 495 
ALASKA 
Mountain States Orig Co Inc gas-dsl 1400 Natl 125 - 
CAPE YAKATAGA 
Clyde Hal! Orig Co dsl 2000 Nati 110 2000 plus 
KENAI PENINSULA 
Coastal Drig Co dsl 1000 =Emsco A-800 16% 
dsl 1950 Emsco GB-800 1300 
ARIZONA 


NAVAJO COUNTY 
Brannon % Murray Drig Co gas-LPG 350 Brwste Ned 


ARKANSAS 
SRADLEY 
F E Hargraves % Sons Drig Co} btne 185 Brwstr W-50 
CRAWFORD COUNTY 
Parker Drig Co 5 Nat! 50 


MILLER COUNTY 
Butler Johnson Inc 4 wwstr N4 
Johnson Drig & Serv Co 2 Beth Twister 





R-8 





Drawwork 
Make and 
tractor s Name 


PULASKI COUNTY 
Walters Orig Co Inc 130 Mayhew 1000 
SALINE COUNTY 


Walters Drig Co Inc gas 220 Mayhew 1000 


CALIFORNIA 


Tine Gaiser Drig Co ds 600 Nat! 50 
f ds! 800 Emsco G8- 500 


Graham & Klassen Drig Coinc 3 gas 1500 Nati 


75 
AVENAL 
sraham & Klassen Drig Co In 
COALINGA 
Graham & Klassen DrigColne 2 g Nat 
ILUSA COUNTY 
3 J ®& M Drig Co Ltd 4 f MCSC 
L RF Drig Co | ? 


1400) «Wisn Titan 


7¢ 


CONTRA COSTA 


L *% F Drlg Co é S ; cms 


FRESNO COUNTY 
Camay Drig Co 2 30s Wisn Tita 
Nat! 75 
Nat! 130 
K L Kellogg & Sons 27 g Nat! 100 
28 Nat! 100 
Rocky Mountain Drig Co Emsco J-1000 


GLENN COUNTY 
Rusty Walters Drig Co 00 Cooper D-50 
Wisn Torcair 
KERN COUNTY 
3 J %&M Drig Co Ltd Nati 50 
Jarnes Core Drig Co 0 Custom 
Camay Drig Co Emsco J-1000 
Emsco A-800 
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Contractor's Name 


Total HP 

Ava Rated 
able t Depth with 
Pipe 


Drawworks 
Make and 


Model Drwwks 4 








Coastal Drig Co 


H Davis & RH Thompson Co 
Drig & Prod Co ds 


dsi-gas-gaso 


John S Hagestad Drig C ds! 
Ss! 
Clyde Hall Drig Co Inc gas-btne 
Haney *% Williams Drig C 3 gas 
5 gas 
Ivy Drig Co 


K L Kellogg & Sons 


Knight Drig C 


L % F Drig Co 
Newton Orig Co 
Rocky Mountain Drig Co 
A D Rushing In 
Santa Fe Drig Co 
Tine Gaiser Drig Co 
KINGS COUNTY 
K L Kellogg & S 


LOS ANGELES COUNTY 
Camay Drig Co 


H Davis & RH Thompson C 
Drig % Expl Co of Del In 
F E Gober Drig Co 


Haney % Williams Drig © dsl 
ele 


K L Kellogg % Sons jas 2 


jas-btne-pro 


Rocket Drig Co 
Rocky Mountain Drig Co 


A D Rushing In 
Santa Fe Drig Co 
C R Simpson Drig Co 


The Sun Drig Co 


400 
540 


N90 
555 
1550 
1200 
1550 
150 
1000 
70 
750 
1400 
7% 


Emsco J-1250 
Emsco J-750 
800 


ideco H¥-L 
ideco H-525 
Emsco GB-800 
Nati 75 
Wisn Titan 
Hopper IG 
Hopper GF 
Nati 50 
Not! 75 
Natl 75 
Nat! 75 
Emsco G3-800 
mCSCO U-35D 
Beth M-58 
Emsco GB-2K 
ideco H-40 
Nat! 125 
Emsco J-1250 
Wisn Torcoir Gnt 
Not! 80-8 

Net! 80-8 


Emsco GA-500 
Net! 90 
Nat! 50 
Emsco GA-2 
Nat! 110 
Nat! SOA 
Nat! SOA 
Ideco 700 


50.T 


Wisn Gnt Trev 
Naot! 75 
Not! 75 
Emsco G.300 
Emsco J- 1000 
Nati 100 
Emsco J-12 
Ideco 7-11 
Nat! 3410-1 
Natl & 
Beth 

Not! 125 
Nat! 110 

Ni at 1¢ 
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Contractor's Name 


ADAMS COUNTY 

Lewis Bros Inc 
BACA COUNTY 

Holm Drig Co 

Wagner ®% Wyant Orig ¢ 
GARFIELD COUNTY 

Gardner Bros Drig Co Inc 

Mountain States Orig Co Inc 

Willard Pease Drig Ce 
JACKSON COUNTY 

Herndon Drig Co 
JOHNSON COUNTY 

L arpenter-Trant Urig 
KIOWA COUNTY 

R W Rine Drig Ce 
LA PLATA CO INTY 

Arapahoe Drig Co 

Gordner Sros Drig Co In 

Moran Sros In 

Rutledge Drig Co 
LARIMER COUNTY 

Don M Rounds Drig C 
LOGAN COUNTY 

Exeter Vrig ( 

Lewis Gros In 


MONTEZUM 


vert 
alvert Urig 


MORGAN 
Ashby 
Exeter ( 

arvey 

Herndor 


>ve-M 


Nye * Snell 


RIO BLANCO COUNTY 


jueno Drig Ce 


Camay Drig Co Rocky Mt Div 
Kerr-McGee Oil Ind Inc 


Hewit-Gulick Drig Ce 


R L Manning Co 
Moran Gros In« 
Mountain States rl 


Pp 


» Co ln 

oneer Drig Co In 

SWEETWATER COUNTY 
Western Drig Co Inc 

WASHINGTON COUNTY 
Brinkerhott Drig C« 
Exploration Drig Cc 

WELD COUNTY 


Don M Rounds Urig ( 


LEE 


Dorris 


JUNTY 


Ballew In 


Herndor 
M Mazzoarir 
RAWFORL 
a 


ay t 
FRANKLIN 
Lt Wehn 


Dri 


Total HP 

Avail Rated 
able t Depth wit! 
Drwwks 4 


Total HP 

All Main Drawworks 
Mud Make and 
Pump Model 


Type 
Power 


COLORADO 


M-CSCO U-15 


ilwell” 52 T 
Mm CSCO U-15 
m-CSCO U-15 
Not! SO 


30s 
gas-bine 


15 


-20 
Er »B. B00 
Wisn Atlas 
M-CS 
lrwstr N-4S 


7 G-40 
Wisn Gnt Roo 
N.7 
1s 


Brewster 


M 


308 

gas 

dsl 

dsl 
gas-bine 
gos 
gas-ds/ 


gos 


dsl 


FLORIDA 


ILLINOIS 











Total HP 
All Main 
Mud 
Pumps 


Rig 
Contractor's Name No 


Type 
Power 





E F Moran Inc 
Pep Drig Co 


GALLATIN COUNTY 
Herndon Orig Co 375 
Lohmann-Johnson Drig Co Inc 300 
VS 4S Drig Co - 


300 
425 


btne 
dsl 


HAMILTON COUNTY 
Pep Drig Co 
JASPER COUNTY 
Woody Jones Drig Co 
JEFFERSON COUNTY 
Perrine & Perrine Drig Contr 1 
Petro Drig Co Inc ! 
LAWRENCE COUNTY 
WL Dillier 


Walton Drig Co 


MARION COUNTY 
Conrey Drig Co 


Ted Lindsay 

Troop Drig Co 
OLNEY COUNTY 

Don Slape Drig Co 


RICHLAND COUNTY 

Ted Lindsay 

Calvert Drig Inc 
SALINE COUNTY 

Eakle & Holder Drig Co 
WABASH COUNTY 

E F Moran Inc 
WAYNE COUNTY 

The Noah Petroleum Co 
WHITE COUNTY 

Harris Drig Co 


ds! 


dsl 
ds! 
Herndon Drig Co 
Iilinois Drig Co 
E F Moran Inc 


WILLIAMSON COUNTY 
Houchins Drig Co 


gos 
gas-L PG 
bine 


dsl 


INDIANA 


DAVIESS COUNTY 
Henry Gwaltney Drig Co 


GIBSON COUNTY 
Big Seven Drig Co 1 
Bury Orig Co ! 
Eakle & Holder Drig Co 2 
Harris Drig Co 1 


100 


300 
265 
400 
Highland Oil 2 

Kendall-Davis Drig Co Inc ! 

Lohmann-Johnson Drig Co Inc 
E F Moran Inc 


Walton Urig © 


6 


KNOX COUNTY 

Henry Gwaltney Drig Co 
PIKE COUNTY 

Henry Gwaltney Drig Co 
POSEY COUNTY 

Calvert Drig Inc 

Lohmann-Johnson Drig Co In 
VANDERBURGH COUNTY 

E F Moran Inc 


gas-prop 


200 


dsl 


dsl 


dsl wo 


145 
IOWA 


bine 


DALLAS COUNTY 
Kirby Oil Ind 400 


400 


MILLS COUNTY 


Kirby Oil Ind 300 


KANSAS 

BARBER COUNTY 

Patton Drig Co Inc 
BARTON COUNTY 

Isern Drig Co 

Reserve Orig Co Inc (Kans) 
BUTLER COUNTY 

Rex & Morris Drig Co 
CLARK COUNTY 

D & M Drig Co Inc 2 

Graham-Michaelis Drig Co 10 

Patton Drig Co Inc ! 


COWLEY COUNTY 
Earl F Wakefield 


CRAWFORD COUNTY 
Walters Orig Co 


Total HF 
Ava 
able t 


Drawworks 
Make and 


Total HP 
All Main 
Mud 


Drawworks 
Make and 
Mode 


Rig Type 
Contractor's Name 


No Power Pumps 








Beth Breeze 


Bewstr N-4 
Crdwil S$ 
Beth 

Crdwil 
Cooper Spdr 


ideco H-35 
M-CSCO U- 34 


Crdwil S 
Brwstr N-4 


Failing 2500 
Failing 2500 
Failing 2500 


Wisn Super 
Wisn Super 
Natl T.16 
Nat! T-20 


“Oilwell” 64A 
“Oilwell” 64B 
Brwstr N-4 


Ideco H- 30 
Ideco H- 9 


Brwste N-4 
Nat! T.12 
Brwstr N-4 
Nat! 50 

Nat! 50 

Nat! T.25 
Naot! T-12 


wwstr N.3 


Nati T-20 


Emsco GB 
Crdwi!l RL 
Emsco G-300 
Crdwil S 

3 Erie 28L 
Wisn Mogul 
Crdwil S 
Crdwil S 


Failing 2500 
Crdwil 
Nat! T-12 


Nati T-32 


Crdwil S 


Failing “*2500" 


Mayhew 300 
Brewstr N-4 


Nati 50 


M-CSCO U-15 
Nat! T-32 


Nati T-25 


MCSCO U-15 
M-CSCO U-15 
Nat! 50 


Wisn Mogul! Rdair 


Mayhew 


1,500 


4,500 
. 1/2"* 
5,500 
4,000 
2,00u 
4,000 
4,500 
4,000 


2,000/3.1/2” 
3,000 
3,000 


5,000 
4,500 


2,500/3-1/2"" 








ELLIS COUNTY 
Garvey Drig Co 


elds Drig Co Inc 
ae es 
FINNEY COUNTY 


Graham-Michaelis Drig Co 
Helmerich & Payne Inc 


175 
300 
280 


Wisn Gnt 
Beth C-50 
Emsco 


dsl 
dsl 
dsl 


400 
500 
500 


Crdwil D 
Emsco GB-500-82 
Emsco GB-500 


dsl 
gas 
gas 
GRAHAM COUNTY 
Empire Drig Co (Kans) 
K & E Drig Inc 
GRANT COUNTY 
Moran Oros Inc 
R W Rine Drig Co 
Earl F Wakefield 
HARPER COUNTY 
Beardmore Drig Co 1 
Garvey Drig Co 0 
1 
3 


300 


J Nat! T-32 
285 


Nat! T-20 


dsl 
ds! 


650 
520 


M-CSCO U- 15 
Brwstr N-55 
Wisn Gnt Rdair 


gas 
gos-btne 
dsl 


Nat! 50 

Wisn Gat 
Beth Twister 
Nat! 50 


dsl 
dsl 
Graham-Michaelis Drig Co dsl 
Lohmann-Johnson Orig Co Inc 


HODGEMAN COUNTY 
Pickrell Drig Co 


KINGMAN COUNTY 
Thos H Allan l 
Garvey Drig Co 8 
Herndon Drig Co 6 
Lohmann-Johnson Drig Co Inc 3 
Pickrell Drig Co 10 
Powell Drig Co 
Rupp-Ferguson Oil Co 
MARION COUNTY 
Buick Drig Inc 
Donald T Ingling 
Mallard Drig Co 
MEADE COUNTY 
Bennett & Roberts Drig 


1S 
15 


M-CSCO U- 


Crdwil K 

Wisn Gnt 
Nati T-32 
Nati 50 
Ideco 

Emsco 
Ideco H-35 


+B. 350 


2 Mel c 
D M Drig Co In 


General Drig C 


hoelis Urig C 


Gr aham-Mi g 


NESS COUNTY 
Barnett Drig In 


NORTON COUNTY 
Murfin Drig Co 
PRATT COUNTY 
Murfin Drig Ce 
Shields Urig Co In 
RAWLINS COUNTY 
K & E Drlg Inc 
ROOKS COUNTY 
Herndon Drig Cc 
Transit Corp 
Veeder Supply % Dev Cx 
RUSSELL COUNTY 
Carve Drig Co 
Mast Drig Inc 
Murfin Drig Co 
STAFFORD COUNTY 
Garvey Drig Co 
A L Jackson Drig C 
STANTON COUNTY 
Calvert Drig In 
STEVENS COUNTY 
Garvey Drig Co 
SUMNER COUNTY 
Beardmore Drig Co 
Garvey Drig Co 
Herndon Drig Co 
Walters Drig Co 
TREGO COUNTY 
Veeder Supply 
WASHINGTON COUNTY 
Graham-Michaelis Drig Co 


% Dev Co 


SELL COUNTY 
Moran 


HENDERSON COUNTY 
Burns Drig Co 
Kendall-Davis Drig Co In 
" 


3ros Inc 100 


yhmann-Johnson Drig Co In 


mple Drig Co Inc 
METCALF NTY 
Taylor Exp! Co In 
OHIO COUNTY 
Eakle & Holder Drig Co 
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Delta Rig, drilling with air in Pennsylvania. 


THE BEST YEARS IN OIL WEREN'T FREE! 


Without profit, the blacksmith would still 
be building our drilling rigs. In the hundred 
years since the birth of the oil industry, 
triumphs of oil technology have been made 
possible by profits...the lifeblood of our free 
economy... profits earned by increased effi- 
ciency and better products at lower prices. 

In 1859, Edward Vrake drilled 6914 feet in 
three months. In the same part of Pennsylvania, 
each Delta rig now drills more than a hundred 
times this depth in twenty days! 

Although the drilling contractor drills over 
95% of the wells, has millions invested in equip- 
ment, tools and skilled personnel, he has been 
operating without profit in the last two or three 
years. Unless conditions improve, the oil and 
gas industry will find one of its most competent 


and indispensable hands severely crippled and 
incapable of carrying its part of the load. Only 
through profits can the drilling contractor 
modernize and replace his equipment and 
maintain a skilled and experienced organization. 

The demands of the petroleum industry for 
economy in drilling can be realized only through 
drilling contractors of acknowledged ability and 
integrity, properly equipped and adequately 
financed. 

For over a quarter of a century, Delta 
Drilling Company and its subsidiaries have 
served with integrity and efficiency in this 
country and in foreign fields. Delta’s financial 
structure permits flexibility in its contracts... 
including participating interests and foreign 
currencies. 


DRILLING COMPANY 


TYLER, TEXAS 


DISTRICT OFFICES 


HOUSTON * LAKE CHARLES * DALLAS * ODESSA + DENVER + PITTSBURGH 


SUDSIDIARIES 
DELTA MARINE ORILLING CoO. DELTA OVERSEAS DRILLING CO 
NEW ORLEANS. LOUISIANA ROME. ITALY 


DELTA 


PERFORACIONES DELTA. C.A 
CARACAS. VENEZUELA 








Total HP Total HP Total HP Total HP 
All Main = Drawworks Avail All Main = Drawworks Avail Rated 
Rig Type Mud Make and able to Rig Type Mud Make and able to Depth with 
Contractor's Name Power Pumps Model Drwwks 2’ Contractor's Name No. Power Pumps Model Drwwks 4%” Pipe 





LOUISIANA Crown Rigs inc Bge 1 dsl 1700 Beth 1013 1425 15,000 
Eilers Drig Co 2 gas-btne 475 MCSCOU-10 400 8,000 
os Pt ome Wheless Drig Co 4 stm 1000 Emsco UBLS-54 1000 15,000 
e99 nat ~ Nati 9- 
IBERVILLE PARISH 
Dette Orta Co 3 en oe Hunt 3 dsl Wisn Titen 56 800 11,500 


Clegg & 
Driy BEsal Covet a - = oa + hs Poser Rig Drig Co inc 3 gas-btne Emsco A-800 - 13,000 
JEFFERSON PARISH 


Mac Drig Co Not! 23-9-FE 
Nicklos Drig Co stm Brewster-Bartle Drig Co inc 12 dsl “Oilwell” 96 16 
Wheless Drig Co Bge 6 gas-btne Wisn Titan 12 


Nat! 
Drig Co Soaee UBLS-54 
600 Natl 
JEFFERSON DAVIS PARISH 
The Power Rig Drig Co Inc dsl Emsco A-1500 Clegg % Hunt a, — 
ALLEN PARISH Circle Drig Co Inc gos-btne M-CSCO U-20 
Comet Drig Co dsl Bewstr N-7 ane 3 f - 800 oa +5 
it 
MSfin Hoctine Drie C tm Natl 3410F E Symons Drip Co ges 500 M-CSCO U.S 
in ins Orig Co s B 10M 
MM Lindsey Drlg Co om Brwstr N55 C 8B Webster Drig Co stm Emsco ECA- 104% 
LAFAYETTE PARISH 


Circle Drig Co Inc gos-btne Ideco U- 11 td A Inc —— Natl 30 1OFE 
Delta Drig Co stm The Grande Corp stm - Emsco 
Gracey-Hellums Corp stm Grey Wolf Drig Co stm Alco Biw 12 
Nicklos Drig Co gas-btne Montgomery Drig Co gas-bine Brwste N-55 
BEAUREGARD PARISH Owen Drig Co 7 stm Emsco 
btne-gas The Power Rig Drig Co Inc Bge7 dsl Emsco GB-800 
ds! 
ating FS BBR ALOE PARISH as rant 
= Natl 55 Brewster-Bartle Drig Co Inc dsl “Oilwell” 96 
BIENVILLE PARISH dsl "Oilwell" 96 
Crow Greyhound Drig Co Inc ds! Brwstr N-45M Circle Drig Co Inc gas-elec Ideco Big Gnt 
Montgomery Drig Co 2 gas-btne Emsco GA. 500 Kelly Drig Co Inc pwr “Oilwell” 96 
DQNSIER PARIS Norton Drig'Co. dst Emsco J-1280 
Tex-Mex Orig Co om Penrod Drig Co gas-btne Brwstr N-12-A 


CADDO PARISH dsl Bewstr N-12-A 
Burnham & Robinson Drig Co Brwstr N-5 dsl Emsco J- 1400 
Crow Drig & Prod Co dsl Brwstr CR-48T 650 The Power Rig Drig Co Inc gas-btne M-CSCO U-15 

dsl Bewstr C-5 Prince Marine Drig & Exp Co ds! “*Oilwell’’ 96 
Crow Greyhound Drig Co Inc dsl Brwstr N-7 825 Reading & Bates Inc gas-btne Nat! 100 
Gary Drig Co btne Hercules WXLC-3 Rowan Drig Co Inc Bge dsl-elec Emsco ECA 
btne 6-MO-893 C B Webster Drig Co dsl ““Oilwell”’ 96 
btne Brwstr N-S Wheless Drig Co dsl Nat! 130 
F E Hargraves & Sons Drig Co btne Brwstr W-50 gas-btne Emsco J- 1250 
Kendrick Bros btne Brwstr N-4 
Lunsford Drig Co LPG Brwstr N-3 
LPG Wisn Spr 
Tex-Mex Drig Co stm - 
J C Trahan Drig Contr inc dsl M-CSCO U-20 
Woolf & Magee Inc stm Not! 34. 10FE 


CALCASIEU PARISH 

Brewster-Bartle Drig Co Inc gos “Oilwell” 76 

Columbia Drig Co gas Naot! 75 

Delta Drig Co gas-btne Emsco J-1250 
gas-btne Emsco J-1100 

A W Eggleston Inc gas-btne Ideco PR-800 

Mac Drig Co stm Nat! 23-9F-ED 

Nicklos Drig Co gas-btne Nat! 125 


CAMERON PARISH 
Pernie Bailey 


ADS 


000 
000 


= 


3 
$335 33838 


ue 
De iad 


3 


88 
3 g8e88e 


8 8888 
s geeeee2 


S550 
$838 


383 


$8 
33 


on 


8 
3 


% 


LASALLE PARISH 
Penrod Drig Co gas-btne Brwstr N-45 


LINCOLN PARISH 
Arrow Drig Co gas Emsco 
Johnson Drig & Serv Co dsl Beth-Breeze 
Penrod Drig Co gos Brwstr N-95 
Pyburn Drig Co gos Wilson 
Wheless Drig Co gas-btne Wisn Atlas 
gas-btne Brwstr N.7 


AB Sw 


MADISON PARISH 
Jett Drig Co Inc dsl Nat! T.32 


OUACHITA PARISH 
Wheless Drig Co gas-btne D Emsco J-70 


PLAQUEMINES PARISH 
Bateman Drig Co Boge 5 dsl-elec Emsco EDA = 
Clinch -_ Co Bge | dsl Emsco GA? 
on ag he! Dri il ! Beth 1013 
gas-bine Brat 12 Continental She g Corp — t 
' 
stm Alco BIW 14 a Sa Meee 1050 
Brwstr N-12-A 
ds! aad dd oy Delta Drig Co 37 ds! Beth MC-950 
dsl Oilwell S, The Grande Corp 8 stm Alco BIW DNTI2 
Wheless Drig Co Bge pn onl melee peeetinea eas ave 7 re | — EDA 
ge sl-elec msco 
Fred Wilson Drig Co ges Natl 80-8 Producers Drig Co Inc 1 dsl M-CSCO U- 1220 
CATAHOULA PARISH 2 dsl M-CSCO U-9148 
Dorris Ballew Inc dsl M-CSCO U-15 Rowan Drig Co Inc Bge 18 stm Emsco ED 
Montgomery Drig Co gas-btne Crdwil S$ 
Scooter’s brig ery dsl Bewstr N-4 POINT Coupee PARISH ‘ 
, E ggleston Inc s! eco PR. 
Thrasher Drig Co Inc gas-btne M-CSCO U-15 Owen Drlg Co . om ideco M. 1000 
CLAOeS paren QUACHITA PARISH 


A Ig C dsl E 1000 
tow Drig Co dsl coon 1000 Drig & Exp! Co of Del Inc 32 stm Emsco ECA 
Butler-Johnson Inc gas-btne Bewste N-75 RICHLAND PARISH 
Arrow Drig Co 16 gas-elec Emsco 


gas-btne Bewstr N-55 - 
Marine Drig Inc Doc dsl Beth Tornado 1500 


Maritzky & Bibby gas Brwstr 
ges — ST CHARLES PARISH 
Bateman Drig Co Bge 6 dsl-elec Emsco UBLS 1600 
54.10 


U¥gasc= 


gos Bewstr N-75 
gos M-CSCO U-40 
ds! 


000 
000 
500 
000 
000 
000 
000 
500 
000 
000 
500 
000 
000 
000 
000 
000 
000 


Clegg & Hunt 

Circle Drig Co Inc 

Delta Drig Co 

Win Hawkins Drig Co 

Penrod Drig Co Bge 
Prince Marine Drig & Exp Co 
Rowan Drig Co Inc Bge 


=vVan— 


3 


eonnends— 


28 D> fe Ld 


CM Roberson Drig Co gas-btne Brwstr N-45 
Wheless Drig Co gas-btne Brwstr N-45 
Woolf & Magee Inc gas-btne Beth MC-450 


CONCORDIA PARISH 
Crow Greyhound Drig Co Inc dsl Bewstr Ne4 
Fortenbery Drig Co Inc 4 dsl Ideco H- 1 275 
Marlin Exploration Inc 4 dsi M-CSCO.-U-15 4% 


CONVERSE PARISH 
Hilburn Industries Inc Wisn 550 


Marine Drig Inc 5 stm Emsco UBL 54 1000+ 
Rowan Drig Co Bge 20 dsl Nat! 75 1300 
ST JAMES PARISH 
Fred Wilson Drig Co 7 gas Nat! 80-8 
ST JOHN THE BAPTIST PARISH 
The Power Rig Drig Colnc 8 gas-btne Ideco 7-11 
ST LANDRY PARISH 
DESOTO PARISH 
: Delta Drig Co tm Emsco UBLS-54 
45 E 45M 6 a 9 s 
Bernwell Orig Co Inc wae » AO Douglas Drig Co gas-btne Emsco GA.250T 
EAST BATON ROUGE PARISH : 200 ‘ Sunnyland Contr Co Inc dsl Crdwi! D 
B M Hester b ot! T-20 (000 | ST MARTIN PARISH 
FRANKLIN PARISH Brewster-Bartle Drig Co Inc dsl - Not! 125 
F E Hargraves &Sons DrigCo 4 Brwstr N-A 300 6,000/3- 1/2" Delta Drig Co 31 gas-btne Emsco J-1000 
Drig Co gas Nati T.32 
© stm Ideco Big Gnt 


ie ha 


8 BBs SERSEEEES ESE 


S 


MM Lindse 
IBERIA PARISH 
Clegg & Hunt 4 Ideco Bg Gnt ; 15,000 Owen Orig ¢ 
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A TYPE AND SIZE STRUCTURE FOR EVERY 
DRILLING REQUIREMENT 


LEE C. MOORE masts have been used for drilling in the bleak Arctic regions where struc- 
tures must withstand actual wind loads up to 100 m.p.h. and where special housing was 
furnished for protection of personnel and equipment against extreme cold. 

Our trailer-mounted units have provided the maximum portability required of drilling equip- 
ment for transporting over rough desert terrain. 

Lee C. Moore multiple well derricks have made it possible to drill a series of wells from 
one setting of the derrick on over-water platforms. 

We have designed drilling structures to break down into sections of appropriate size and 
weight for transporting by helicopter and conventional aircraft into otherwise inaccessible 
jungle areas. 

The continuing program of study and research conducted by our design engineers assures 
the drilling industry of structures best suited to specific requirements. 


J LEE C. MOORE 


P.O. BOX 216 * TULSA, OKLAHOMA « Dallas * Houston * New Orleans * Casper * Odessa * 
Great Bend « Pittsburgh EXPORT OFFICE: Room 624, International Bidg. 630 Sth Avenue, New York 
20, N. Y. © Foreign Licensed Mfr.: Oil Well Engineering Co., Ltd. Cheadle Heath, Stockport, England 
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Rig 


Contractor s Name No 


ST MARY PARISH 
Brewster-Bartle Orig Colne 9 
Clegg *% Hunt 10 

3ge I! 
Eilers Drig Co 3 

Mac Drig Co 10 

Nicklos Drig Co 18 

Norton Drig Ce Bge 3 

Bge 5 

Penrod Drig Co 14 

Rimrock Tidelands Inc 15 

Bge 18 
Rowan Drig Co Inc 4 


Bge 6 
Bge 13 
5 


8B Webster Drig Co 

4 

Bge 9 

Wheless Drig Co ige 14 

Fred Wilson Drig Co 8 

ST TAMMANY PARISH 

Circle Orig Co Inc 

TENSAS PARISH 

) B Fletcher Drig Ce 
Jett Drig Co Inc 


Scooter's Drig Serv 

Win Hawkins Drig Co 

Woolf & Magee Inc 
TERREBONNE PARISH 


wewster-Bartle Drig Co 


Crown Rigs In 
Delta Drig Co 


Gracey-Hellums Corp 


Win Hawkins Drig Co 
Kelly Drig Co Inc 
Norton Drig Co 
Penrod Drig Co 


Rowan Drig Co In 


C B Webster Drig Co 
Wheless Drig Co 


Fred Wilson Drig Co 


UNION PARISH 
Wheless Orig Co 
VERMILION PARISH 
Brewster-Bartle Drig Co Inx 
Circle Drig Co Inc ‘ 
Delta Orig Co 
Dillard-Waltermire In 
AW Eggleston In: 
Marine Drig Inc 
Mac Drig Co 
Nieklos Drig Co 


Owen Drig Co 
Penrod Drig Co 
Reading *% Bates inc 
Rowan Drig Co Inc ge 
Bge 
C B Webster Drig Co 


VERNON PARISH 
Kelly Drig Co Inc 

WEGSTER PARISH 
Crow, Drig & Prod Co 
Penrod Drig Co 


MANISTEE COUNTY 
Calvert Drig Inc 
NEWAYGO COUNTY 
Bernhardt Drig Co 
ST CLAIR COUNTY 
Moran 3ros Inc 


ADAMS COUNTY 


Petersen Exploration In: 


Woolf & Magee Inc 


CLARKE COUNTY 
AW Williams Drig Co In 


FORREST COUNTY 

A W Williams Drig Co Inc 
GREENE COUNTY 

AW Williams Drig Co Inc 
HINDS COUNTY 


Dorris Sallew Inc 
Orig R Exp! Co of Del Inc 


Total HP 
All Main 


Type 
Power 


dsl 
bine-gas 
dsl-elec 
gas-bine 
gas-btne 
gas-btne 
stm 

dsl 
gas-btne 
dsl 

dsl 
gas-btne 
dsl-elec 
dsl-elec 
str 

dsl 

dsl 

dsl 

gos 


gas-bine 


gas-bine 
ds/ 
dsl 
dsl 
goas-dine 
gas-btne 


dsl 
dsl 
dsl 
ds! 
gas-btne 


gos 
gas-btne 


dsl 
dsl-elec 
stm 
sin 
gas-btne 
dsl-elec 
stm 
stm 
jas-btne 
stm 
dsl 
dsl 
dsl-elec 
dsl-ele« 
gas 
stm 


stm 


dsl 
gas-btne 


Mud 
Pumps 


1400 
1480 
2190 
1600 
1250 
1200 


1200 


825 
1250 


MICHIGAN 


MISSISSIPPI! 


gas 
gas 
gas-btne 


dsl 


dsi 


dsl 


ds! 
798-gaso 


900 
350 
275 


184 
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Total HP 


Drawworks 
Make and 
Mode! 


**Oilwell”’ 94 
Nat! 50-A 
Ideco 2500 
M-CSCO U.15 
Nat! 130 

Natl 110 

Nat! 34.462 
“Oilwell” 964 
Emsco J-1400 
Brwstr N-12-A 
Emsco GC-500 
Natl 75 
Emsco ED 
Emsco FCA 


Emsco ECA-10% 


Emsco J-1400 
Emsco J-1400 
Emsco J-1400 
Nati 110 


Bewste N-75 


M-CSCO U- 15 
Brewster N-45 
Brwste 55 
Sewstr N-55 
MCSCO U-15 
Beth MC-450 


**Oilwell"’ 96 
"Oilwell" 94 
“Oilwell” 96 
Beth 1013 
Emsco J-1100 
Emsco J-1250 
MCSCO U-1220 
Emsco A-1500 
Ideco PR1050 
**Oilwell"’ 96 
Emsco J-1250 
Brwstre N-12A 
Emsco ECG 
Nat! 100 
Emsco A- 1500 
Natl FE-23-10% 
Nati 130 

Nat! 130 

Nat! 130 

Nat! 110 


Emsco GB.350 


**Oilwell” 96 
Ideco E2500 
Nat! 34.10.FE 
Nat! 34. 10FE 
Nat! 40A 
Emsco EDA 
Natl 

Nat! 

Natl 75 

Ideco Big Gnt 
Nati 80.8 
Nat! 110 
Emsco EDA 
Emsco ECA 
Emsco J-1250 
Net! FE.3410 


Ideco Jr Gnt 
Sewstr N-7 
M-CSCO U-20 
ideco H.35 
Failing 2500 


Nat! T.12 


Brwstr N.4 


Net! 125 
Emsco J-1100 


Avail 
able t 
Drwwks 


7 
10% 


Rated 
Depth with 
4 Pir 


Rig 
ontractor s Name No 





190 5,000 
300 3,500/2.7/8"" 


350 4,500 


350 


25 








JASPER COUNTY 
Jett Drig Co Inc 
Rimrock Tidelands Inc 
JEFFERSON COUNTY 
Woolf & Magee Inc 


JEFFERSON DAVIS COUNTY 
Big Chief Drig Co 34 


JONES COUNTY 
Zach Brooks Drig Co 


Sunnyland Contr Co Inc 
Travis Ward Orig Co 
Woolf & Magee Inc 


LINCOLN COUNTY 
Dorris Sallew Inc 
Fortenbery Drig Co Inc 
Howkins-Wilkins Prod Co 
Reading % Bates Inc 
Rimrock Tidelands Inc 


ON@Owe— sn 


MARION COUNTY 
A W Williams Drig Co Inc 


PEARL RIVER COUNTY 
Crow Drig & Prod Co 
Rimrock Tidelands Inc 
Sunnyland Contr Co Inc 


PIKE COUNTY 
Arrow Drig Co 
Dorris Ballew Inc 
Barnwell Drig Co Inc 
Dixilyn Drig Corp 


Drig & Expl Co of Del Inc 
Reading % Bates Inc 
SIMPSON COUNTY 
Dixilyn Drig Corp 
Howkins-Wilkins Prod Co 2 
Jett Drig Co Inc 
110 
Rowan Drig Co Inc . 
SMITH COUNTY 
Jett Drig Co Inc WI 
Mr Kemp 
Rimrock Tidelands Inc 10 
a 
14 


WAYNE COUNTY 
Drig & Exp! Co of Del Inc 9 
Fortenbery Drig Co Inc 1 
Sunnyland Contr Co Inc 12 


ATCHISON COUNTY 
Nemaha Oi! Co 


BLAINE COUNTY 
Oien Oit Corp 
CARBON COUNTY 
Pioneer Drig Co Inc 
J D Sprecher 
CASCADE COUNTY 
Hose-Austin Drig Corp 


DANIELS COUNTY 
Calvert Drig Inc 
DAWSON COUNTY 
Helmerich & Payne Inx 
Hewit-Gulick Drig Co 
FALLON COUNTY 
R L Manning Co 
MCCONE COUNTY 
Great Northern Drig Co 
Rutledge Drig Co 
MISSELSHELL COUNTY 
Fitzpatrick Orig Co In 
ROOSEVELT COUNTY 
Helmerich & Payne Inc 33 
ROSEBUD COUNTY 
Fitzpatrick Drig Co Inc 2 
Great Northern Drilling Co Inc 1 
Hose-Austin Drig Corp ] 
M 


SHERIDAN COUNTY 

Rowan Drig Co Inc 
STILLWATER COUNTY 

Great Northern Drilling Co Inc 2 
TOOLE COUNTY 

Oien Oil Corp 
WIBAUX COUNTY 

Zach Brooks Drig Co 


Total HP 
All Main 
Mud 
Pumps 


Type 
Power 


1000 


gas-gaso 
675 


dsl 


gas-btne 275 


dsl-elec 2560 


dsl 

gas 
gas-btne 
dsl 
gas-LPG 
gas-btne 


ds! 

ds! 

stm 
gas-btne 
dsl 
gas-btne 
dsl 


ds! 


dsl 
dsl 
gas-gaso 


gas 

ds! 

gas 

gas 

gos 
gas-gaso 
gos-btne 


dsl 
dsl 
ds! 
ds! 
gas-btne 


1400 
1920 


2000 
2000 
1400 
1325 
2000 


asi 
ds! 
gas-btne 
gas-btne 
dsl 


1200 
500 
1120 


MISSOURI 


gas-gaso 
dsl 
dsl 


370 
MONTANA 


dsl 


Total HP 
Avail 
able to 


Drawworks 
Make and 
Model 


Rated 
Depth with 
Drwwks 4% 


Pipe 





Brwstr N-7 
Brwstr N.55 


Beth Breeze 
Emsco EDA. 440 


Emsco J-1100 
Brwstr N- 12 
Brwstr N-95 
Ideco H-40 
Wisn Spr Titan 
Beth Tornado 


Wisn Titan 

M- 10000 Ideco 
Nat! 3410FE 
Natl 75 
Brwstr N-75 
Nat! 75 

Beth MC-950 


M-CSCO U-40 


Brwstr N-10 
Emsco GB-500 
Crdwil D 


Emsco 1250 
Wisn Titan 
Brwstr N-95 
Nati 75 

Nati 100 
Emsco GB-800 
Nat! 75 


Nat! 130 
Ideco PR-1050 
Brwstre N-95 
Brwstr N-95 
Natl 125 


Nat! 110 
Grdnr- Denver 
Nati 110 
M-CSCO U-20 
Emsco A-1500 
Emsco J-1100 
Wisn Gnt 
Ideco H.525 SC 


Frnks SAL 3000 


Nat! T-20 


Emsco GB-800 
Emsco J-7% 


M-CSCO U-15 
Emsco GB-30 


Ideco H- 525 


Nati 75CA 
Nat! 80 
>- 500 


Emsco 


M-CSCO U-15 
eth 810 


Ideco HB WSC 
**Oilwell’’ 76 


M-CSCO U-22 
Crdwil 

Emsco GB-250T 
Nat! T-32 


Nat! 75 
Crdwi! 
Seth S.50 


Sewstr N-75 


9,500 
10,000 


2.7/8" 


18,000 
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Contractor's Name 





Total HP 
All Main 
Mud 
Pumps 


Drawworks 
Make and 
Model 


Type 
Power 


Total HP 
Avail 

able to 
Drwwks 


Rated 
Depth with 
4 Pipe 


Contractor's Name 





Drawwork 
Make and 
Mode 








BANNER COUNTY 
Garvey Drig Co 


CHEYENNE COUNTY 
Herndon Drig Co 

KIMBALL COUNTY 
Ashby Drig Co Ltd 
Exeter Drig Co 
Garvey Drig Co 
Herndon Drig Co 
Lewis Bros Inc 


CHURCHILL COUNTY 
Barry Well Drig Co 


STOREY COUNTY 
Barnes Core Drig Co 


CATRON COUNTY 
Great Western Drig Co 


CHAVES COUNTY 
Delta Drig Co 
Lloyd R French Co 
Moran Oi! Prod & Drig Corp 
EDDY COUNTY 
Davey O'Brien Drig Co Inc 
Carper Drig Co Inc 


Delta Drig Co 
Great Western Drig Co 


Helmerich & Payne Inc 
Johnn Drig Co 
Lee Drig Co 


Lowe Drig Co 
Walters Drig Co Inc 
Yates Drig Co 


NEBRASKA 


dsl 300 Wisn Rdair 


gos 600 Nati 50 


300 Nati T-20 
325 Emsco GA-350 
300) Wisn Rdair 
600 Nati 50-A 
376 ©=Crdwil J-450 


NEVADA 
ds! 200 


dsl 225 
NEW MEXICO 


Custom 


dsl 320 MCSCO U-15 


gas-btne Nat! 100 

gas-btne Nati 30 

gas M-CSCO U-15 

gas-btne Wisn Spr 

Beth-555 

M-CSCO U-36A 
00 


gas-gaso 

gas-gaso 

gos-gaso 

gas-gaso 

gas-gaso 

gos 

gas Mayhew 1000 
ds! MCSCO U-15 
ds! Natl T-12 


7,000/3.1/2"" 
8,000 
8,000/3. 1/2” 
7,000 
7,000/3.1/2"" 


10,500 


8 


wo~ nN 


S8888ssssesess ¥s8 


SF WO LABORA BDARON BVH Ww 
o-} 


a8 


' 





LEA COUNTY 
Alan Drig Co 
Arrow Drig 
Brantly Drig Co Inc 
Dillard-Waltermire Inc 
Dual Drig Co 
Great Western Drig Co 
Johnn Drig Co 
Kerr-McGee Oi! Ind Inc 
Lee Drig Co 
Liane Drig Co 
Lowe Drig Co 


Marcum Drig Co 
McQueen & Stout Drig Co 


Moran Oi! Prod & Drig Corp 
Parker Drig Co 

Robinson Bros Drig Co 
Western Serv Drig Co Inc 


Westlund Drig Co 
Yates Drig Co 

RIO ARRIBA COUNTY 
Brannon & Murray Drig Co 
Carroll Drig Co inc 
Greot Western Drig Co 


Moran Bros Inc 

Rutledge Drig Co 
ROOSEVELT COUNTY 

Brantly Drig Co Inc 

Frank Frawley Drig Co 
SAN JUAN COUNTY 

Brannon & Murray Drig Co 


Carroll Drig Co Inc 


Exeter Drig Co 
Foree Drig Co 


nN 


gas 
gas 
gas 
gos 
gos 
gas 
gas 
gos 
gas 
gas 
gas 
gas-btne 
gas-btne 
LPG 
LPG 

+ gas 
gos 
gas 
gas-btne 
gas-btne 
gas-btne 
dsl 


— 
~W=— BNO NHK A HODA Ve VANDA ON 


dsl 
gas-btne 
dsl 
gas 

as 
gas-btne 


gos 
gos 


gos-LPG 
gas-LPG 
dsl 
gas-btne 
gas-btne 
btne 
gas-btne 
gas-btne 
gas-btne 
5 btne 


WN—Weartaen— 


Wisn Mogul 
Emsco 

Beth 450 
Not! 100 
Emsco GA2S0T 
mCSCO U-20 
Bewstr N95 
Not! 75 

Nat! 100 
Nat! 100 
Nati 100 
Nat! 80 

Not! 125 
Brwste N-95 
Not! 75 
Crdwil RL 
Crdwil RL 
M-CSCO U-34 
Not! 125 
Brwstr N-75 
Beth MC-650 
Beth 810 
MCSCO U-15 
M-CSCO U. 34 


Brwstr N-4 
Emsco GA. 350 
M-CSCO U-15 
M-CSCO U-15 
Wisn Gat 

Beth M58 


Seth 450 
M-CSCO U-20 


Brewstr N-55 
Emsco GA-350 
Bewstr N-4 
M-CSCO U-15 
Not! 75 

Net! 50-A 
M-CSCO U- 34 
M-CSCO U-15 
mCSCO U-15 
“Oilwell” 52.7 











PIONEER 


IN 


pementtte ah 
nape DESIGNERS 


DESIGNERSRORMINDUSIIRVES! OFMINDUSTIRVES 


SPINNING LINE CATHEADS @ BREAKOUT CATHEADS 
AIR OPERATED POWER SLIPS @ TUBING TONGS 


BEN F. KELLEY CO., Inc. 
Ket (0 TULSA, OKLAHOMA 
SALES AND SERVICE REPRESENTATIVES IN CANADIAN AND U. S. OIL CENTERS. FOR SALE THROUGH YOUR FAVORITE SUPPLY STORE—FOREIGN AND DOMESTIC 


THE PETROLEUM ENGINEER, October, 1959 R-15 




















Contractor's Name 


Rig 
No 


Total HP 

All Main 
Type Mud 
Power Pumps 


Total HP 


Drawworks 
Make and 
Model 


Avail 
able to 
Drwwks 4 


Rated 
Depth with 


Contractor's Name 


Total HP 

All Main 
Type Mud 
Power Pumps 


Total HP 


Drawworks 
Make and 
Model 


Avail 
able to 
Drwwks 


Rated 
Depth with 


Pipe 








SAN JUAN COUNTY 
Geraner Bros Drig Co inc 


Great Western Drig Co 
Hondo Orig Co 


TOMPKINS COUNTY 
Delta Drig Co 


3ILLINGS COUNTY 
Rutledge Drig Co 

BURKE COUNTY 
Cactus Drig Corp Ltd 


Calvert Drig Inc 
L & J Drlg Ltd 


Rutledge Drig Co 
BOTTINEAU COUNTY 

Exploration Drig Co 
DIVIDE COUNTY 

Penrod Drig Co 


MCKENZIE COUNTY 
Calvert Drig Inc 
Gabe McCall! Drig Co 
Penrod Drig Co 
Rowan Drig Co Inc 


WILLIAMS COUNTY 
Exploration Drig Co 
Helmerich & Payne Inc 
Penrod Drig Co 
Rowan Drig Co Inc 


MEDINA COUNTY 
Delta Drig Co 


PORTAGE COUNTY 
Walter W Willis 
TUSCARAWAS COUNTY 
Glenn Gillespie & Sons 
WAYNE COUNTY 
D J Beanyan Co 
Walter W Willis 


ALFALFA COUNTY 
Big Chief Drig Co 


Davon Drig Co 


7 
19 
20 
% 
42 

3 


v 


1 
1 


2 
Lohmenn-Johnson Drig Co mS 


Viersen & Cochran 
Warren Drig Co 


BEAVER COUNTY 
Arrow Drig Co 
| camel Eason Oil 


° 
Gervey Drig Co 
Helmerich a Payne Inc 
Midwestern Drillers Inc 
Moran Bros Inc 


R W Rine Drig Co 
Earl F Wakefield 
Tommy Ward Drig Co 


BECKHAM COUNTY 
Arrow Drig Co 
Helmerich & Payne inc 
Big Chief Drig rm 


BLAINE COUNTY 
Calvert Drig Inc 


BRYAN COUNTY 
Sabre Drig Co 


CADDO COUNTY 
Arrow Drig Co 
Graham Drig Co (Okla) 
Goff-Leeper Drig Co 
The Grande Corp 
Harper- Turner Drig Co 


CANADIAN COUNTY 
Kirkpatrick Oil Co 
Parker Drig Co 


CARTER COUNTY 
Delta Drig Co 
Goff-Leeper Drig Co 
Kingery Orig Co Inc 
Sherin Drig Co 
Kirkpatrick Oi! Co 
Perkins Drig Co 


! 


en -— 
a= 


NK BNW BNI OAN 


gas-btne 550 
gas-btne 

dsl 

g0s-gaso 

dsl 

gos 


NEW YORK 


gas-btne 500 
NORTH 


gas-btne 900 


gos-bine 450 
gas-btne 675 
gos-btne 320 
gas-bine 105 
dsl 300 
dsl 300 
gas-btne 362 


gos 310 
dsl 


gas-btne 
gas 
dsl 
gas-btne 
gas-btne 


gas-btne 


OHIO 
gas-btne 624 
dsl 
dsl 


600 
dsl 278 


OKLAHOMA 


gas 490 
gas-LPG 

gos-LPG 380 
dsl 300 
gas 325 
goso 395 


dsl 
gos 


dsl 

gas 

dsl 

gas 

gas 

gas-btne 

gas-btne 
sl 

gas-btne 

gas-btne 

gos 


gas 
gas-btne 
gas 


dsl 


gas 
gas-btne 
gas 
gos 
gos 


gos 
gaselec 


gas-btne 
as 
tne-gas 
gos-gaso 
gos 
gas-btne 


Not! 50-A 
Gdwil R 

Frnks SAL- 1600 
M-CSCO U-15 
Emsco G 500 
M-CSCO U-15 


Nat! 75 


DAKOTA 


Beth 450 


Bewstr N-55 
M-CSCO U.- 15 
Ideco H-35 
Beth 810 
Nati 50 

Nat! 50 
Emsco 350 


Beth S-50 
Brwste N-7 


Not! 80-8 
Nat! N-80 
Bewstre N-75 
Naot! 75 
Nat! 75 


Beth S-50 
“Oilwell” 76 
Emsco A-1100 
Nat! 125 


Nat! 50-A 
Beth S-45E 
Frnks 658 TRD 


Wichtex E.75 
Not! T-12 


JS&G Spod 


Natl T-32 


Emsco 500 
GA-250-T 
Wisn Mogul 42 
Emsco 
M-CSCO U-15 
Emsco GA-500 
Wisn Titan 
Bewstr N-55 
Brwstr N-55 
Wisn Gat Rdair 
Wisn Gat Rdair 
MCSCO U-15 
Brwstr N-45 


Ideco 1000 
“Oilwell” 96-16 
Nati 55 


Wisn Spr 
M-CSCO U-36 


Ideco 1000 
Wisn Mogul 
Brwstr N-75 
Emsco A-1500 
Crdwil 


Wisn Giant 
Emscg 750 


Brewster N-95 
Ideco H 7-11 


Wilson 
M-CSCO U-15 
Beth S-60 
Beth S-60 


B- 50082 


700 
200 
600 
675 
800 
675 


~ 


Seesese 


an 


$833 $8888 8 


450 


320 6,000/3-1/2"" 
320 6, 
550 
225 
500 


sees 


oa @ 


.. 


- 


DP ODD OD O~ 


Ss HBESESSEEBE #8 


=3 
8 


§ 


nN- 


VN 2 O 


guesses Bs S8383 


“NO WW 





Sherin Drig Co 


J D Speer 


CIMMARRON COUNTY 
Drig & Exp! Co of Del Inc 


Holm Drig Co 


CLEVELAND COUNTY 
Bryant-Hayward Drig Co 
Davon Drig Co 
Garr-Woolley Co 
Nuckolls-Bell Drig Co 
Oneal-Garvin Drig Co 


Parker Drig Co 


COTTON COUNTY 
R V Dillard Drig Co 


CREEK COUNTY 
Mesker Drig Co 


Wade Drig Co Inc 
DEWEY COUNTY 

Calvert Drig inc 

Helmerich é Payne Inc 


Viersen & Cochran 


ELLIS COUNTY 
Big Chief Drig Co 


J S Montgomery 

Parker Drig Co 

Viersen & Cochran 
GARFIELD COUNTY 

Big Chief Drig Co 

Dirickson-Lewis Drig Co 

Hayward Drig Co 

O’Rourke-McGirl Drig Co 


GARVIN COUNTY 
Big Chief Drig Co 
Big X Drig Co Inc 
Garvey Drig Co 


Helmerich & Payne Inc 
Perkins Drig Co 
Sherin Drig Co 


Viersen & Cochran 


GRADY COUNTY 
Big Chief Drig Co 


Dick Wegener Drig Co 


GRANT COUNTY 
Barrett Petroleum Co 
Glenn Gillespie & Sons 
R L Horn & Sons Drig Co 
Viersen & Cochran 


HARPER COUNTY 
An-Son Drig Co 
Barrett Petroleum Co 
Big Chief Drig Co 
T T Eason Co Div Eason 
Oil Co 
Harper-Turner Drig Co 


Lynn Drig Co 
Viersen & Cochran 


HUGHES COUNTY 
Jonco Drig Co 
RWI T Drig Co 


JONES COUNTY 
Marshall R Young Drig Co 


KAY COUNTY 
Deve Morgan Drig Co 
Pete Morris Drig Co 
Target Drig Corp 
KINGFISHER COUNTY 
Calvert Drig Inc 
Glenn Gillespie & Sons Inc 
Nuckolls-Bell Drig Co 


KIOWA COUNTY 
Sherin Drig Co 


LATIMER COUNTY 
Viersen & Cochran 


LINCOLN COUNTY 
Davon Drig Co 
Delaney Drig Co 
Dook Urig Co 
Frizzell Drig Co 
Horper- Turner Drig Co 
Indian Drig Co 


Johnson-Bates Drig Co 
Lincoln Drig Co 


gos-gaso 500 
gas-gaso 1000 
gos-gaso }8=—- 750 
dsl 104 


gas 
dsl 


gas 
gas-btne 


gas 
gas-btne 
ds! 

ds! 

ds! 

gas 
gas-btne 
gas-gaso 
gas-gaso 
gas 


gos 
gas 
gas-dsi 


gos-gaso 
os 

gos 

gos 


gas 
gos-gaso 
gas 
gas 


gas 
gas 
gas-btne 
gas 
ges 


2 gas-gaso 


1 gos-LPG 
a 


— LPG-gas 
1 dsi-gas 
1 gas-btne 


19 dsl 
6 dsl 
2 dsl 


3 gas-gaso 
7 gas 


4 gas-LPG 
1 gos 

3 btne-gas 
1 gas-gaso 
5 gas 

1 btne 

2 dsl 

2 gas 

1 gas 


M-CSCO U-15 
Nati 100 
Nat! 55 
Wisn Spr 


Frnks 137/33 
DTOX 
Wisn Giant 


Nat! 50 
Brwstr N-7 
Emsco 350 
ideco H-525 
M-CSCO U-15 
Emsco 

Nat! 50 


Wichtex 


Joy 0 
Joy 300 
Crdwil L 


Nati 80-8 
Nati 80 
Naot! 80 
Nat! 110 


Natl 55 
Emsco 
Nat! 80 
Not! 50 

Emsco J-1250 


M-CSCO U-15 
Ideco- 700 
Wilson 
M-CSCO U-10 


Ideco 1050 
Beth MC- 450 
MCSCO U-15 
Wisn Mogu! 42 
M-CSCO U-15 
“Oilwell” 96 
M-CSCO U-15 
M-CSCO U-15 
M-CSCO U- 15 
Nati 75CA 


Emsco 1250 
Nat! 110 
Nati 130 


Nati 50 

Wisn Mogul! 
M-CSCO U-34 
Notl T-25 


M-CSCO U-15 
— 

JS ad S 
Emsco SB. sho 


Wisn Titan 
Nati 50 
Natl 50 
Natl 50 
Nat! 50 


Crdwil S 
Crdwil 


Wisn Titan 


Nal T-32 
Wisn Gnt 
M-CSCO U-34 


M-CSCO U-15 
M-CSCO U-34 
deco H-40 


MCSCO U-15 
M-CSCO U-712A 


Brwste N-2 
M-CSCO U-34 
Nati T-20 
Wilson 
Emsco G-300 
Ideco H-25 
Ideco H-35-S 
M-CSCO U-34 
Bewstr N-3 


600 
1050 
730 
104 
400 
300 


730 
378 


700 


GB- 500. 52 
1 


320 
550 


600 
290 


600 


1200 


320 6,500/2-7 


180 
250 
600 


250 
350 
245 
185 


SaammnawSn 


8,000 
12,000 


9,000 
2,5300/3.1/2" 


5,000 


3 


seeeees 


3 ; 


888 


sees 


. 


EEL 


SPp20 


BN888 Sese 


S88e8e 


Raw 


sess 338 


AAA 


2 0D =~ “oon eo 


NB $8888 §8k8 


— 


3 


PDD 


S wes 383 


3 


wn 


$8s83Ss3% 


DPD 
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M4N 


FORMATION RATINGS: 
For shale, lime, sand, 
shaley lime, and other 
medium to medium hard 
formations. 

SIZES: 23 bit sizes from 
5% inches to 12% inches 





FORMATION RATINGS: For hard lime, 


hard shale, hord sands, anhydrite, 
4 dolomite, and other medium hard to 
hard formations. 
Sizes: 23 bit sizes from 


5% inches fo 12% inches 


M4L 


FORMATION RATINGS: 
For medium hard-obro- 
sive to hard formations 
where hard lime, dolo- 
mite, and chert streaks 
predominate. 


SIZES: 18 bit sizes from 
6% inches to 15 inches 


SECURITY manufactures a complete line of rock bits — 
e more than 1120 types, sizes, and variations; 404 made 
specify SECURITY exclusively for MEDIUM FORMATION drilling. 

Like all Security bits, the “M” SERIES medium 
Wi 7 formation bits are offered in regular, jet, air, or jet-air 
circulation. For full details, write for Security’s 1959 

catalog. 
Specify Security and get the RIGHT bits for every 

404 TYPES, 


e well you drill. Security bits assure fastest penetration, 
| Ss SIZES and maximum footage, and greatest drilling economy. 


VARIATIONS 
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YOou'’LL BUILD BETTER 
AND MORE ECONOMICAL 
MUD SYSTEMS WITH 


SUPER-COL 


(packaged in 50 Ib. bags.) 


MILWHITE SUPER-COL SAVES MATERIAL 


Pound for pound, Super-Col will give you twice 
the viscosity in fresh water, in water containing 
up to 242% salt, and in water containing up to 
240 ppm calcium. 


MILWHITE SUPER-COL SAVES RIG TIME 


A fast rate of yield and a minimum amount of 
required mixing makes Super-Col invaluable when 
a pit of mud is needed “in a hurry” 


MILWHITE SUPER-COL SAVES MONEY 

Its efficient performance will save you 25% or 
more in mud cost as compared with Wyoming 
Bentonite. 


MILWHITE SUPER-COL IS STABLE AND 
PERMANENT 


This material has been tested at temperatures of 
350° F. for as long as seven days with little or no 
change in viscosity. 


MILWHITE SUPER-COL IS A SPACE SAVER 


From offshore operations to rigs located great dis- 
tances from the source of supply, large savings in 
storage space and transportation charges will be 
realized by using Super-Col. 


Drilling Progress through Mud Research 
is continuous at Milwhite 











MUD SALES COMPANY 
HOUSTON, TEXAS 
DIVISION OF MISSISSIPPI RIVER FUEL CORPORATION 
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Total HP Total HP 
All Main Drawworks Avail 
Type Mud Make and able to 


Contractor's Nar Power 


Pumps 


Model 


Drwwks 








Sabre Drig Co 2 dsl 
Wade Drig Co Inc dsl 
Warren Drig Co dsl 
Marshall R Young Drig Co - 


LOGAN COUNTY 
Dirickson-Lewis Drig Co 
Dudley & Heath Drig Co 
Garr-Woolley Co 
Viersen & Cochran 


MAJOR COUNTY 
Arrow Drig Co 
Calvert Drig Inc 
Viersen & Cochran 
MARSHALL COUNTY 
Sikes-Burckhalter Drig Co 


MCCLAIN COUNTY 
An-Son Drig Co 


Bix X Drig Co Inc 
Bryant-Hayward Drig Co 
T T Eason Co Div Easor 
Oil Co 

Goff-Leeper Drig Co 


Hap Drig Co 
Holliman Drig Co 


Kerr-McGee Oi! Ind Inc 
Lynn Drig Co 
Nuckolis-Bell Drig Co 
E L Oliver Orig Co 
Parker Drig Co 


Viersen & Cochran 


Chester H Westfall Drig Co 


MCINTOSH COUNTY 
Reed Drig Co Inc 


MUSKOGEE COUNTY 
Red Drig Co Inc 
NOBLE COUNTY 


Barrett Petroleum Co 


Dirickson-Lewis Drig Co 

The Novak Drig Co 

Sabre Drig Co 
OKFUSKEE COUNTY 

Sabre Drig Co 

Seran & Howard Drig Co 
OKLAHOMA COUNTY 

Davon Drig Co 

Horper- Turner Drig Co 


Lincoln Drig Co 

Parker Drig Co 
OKMULGEE COUNTY 

Dudley & Heath Drig 

Twinoak Drig Co 
OSAGE COUNTY 

Doak Drig Co 

Al Johnson Drig Co 

Reed Drig Co Inc 
PITTSBURG COUNTY 

E L Oliver Drig Co gas 
POTTAWATOMIE COUNTY 


330 
325 
320 
900 
900 
1350 
740 
225 
265 
185 
325 


460 


M-CSCO U-34 
Crdwi!l L 
Ideco H- 30S 
Nat! 75 

Nat! 75 

Wisn Titan 
Not! 50-A 


Nat! T-20 
Brwstr N-4 
Emsco 300 
Natl T.16 


Emsco 350 
M-CSCO U-15 
Nat! 50 


Wisn Giant 
Wisn Atlas 


M-CSCO U-15 
Wisn Atlas 
Nati 55 
Brwstr N-75 
Nat! 80.8 


MCSCO U-15 
Wisn Giant 
Wisn Atlas 
M-CSCO U- 15 
Emsco GB-800 
Nati 100 
Nat! 100 
Nat! 80-B 
Beth 450 
Nat! 75 

Nat! 100 
Nati 100 
Nat! 55 

Nati 75 
Emsco J-1000 
M-CSCO U-15 
M-CSCO U-15 
M-CSCO U-15 


M-CSCO U.34 
M-CSCO U-34 


M-CSCO U- 10 
Brwstr N-7 
Natl T-16 
Bewstr N-45 


T.20 


Brwstr N-3 
Beth 


Brwstr N-45 
Natl 50 
Nat! 50 
Emsco 250 
Nat! 34x10 


Crdwi! S 
Frnks 


Not! T.-20 
Mayhew 
Nat! T-12 


Nat! SOA 


M-CSCO U-34 


185 
320 
280 
175 


585 





FOR YOUR DRAW WORKS- 


M-C-M BRAKE FLANGES! 


@ Forged seamless . 


@ Brinnell hardness e 
300-350 


©@ Forged steel e 


Heot treoted 


Uniform hard 
weoring surface 


Fully guaranteed 


@ Corefully ground surface 


Johnson-Bates Drig Co gas 
The Novak Drig Co 2 gas M-CSCO U-10 
Reed Drig Co Inc gas-gaso M-CSCO U-34 
SEMINOLE COUNTY 
Barrett Petroleum Co 
Jonco Drig Co 
Kingery Drig Co Inc 
Melco Drig Co 


vow 


dsl Wisn Giant 
gas-gaso Emsco 160 
dsl Wilson 

btne Brwstr N-35 
btne Brwstr N-35 
gas-gaso Crdwil D 
gas-gaso Wilson 


btne M-CSCO U-34 


S83s38s 358 


AT fe nn 
o 


—NNN = wWe—w 


Troup & Suttles Inc 
Twinoak Drig Co 
STEPHENS COUNTY 
Bryant-Hayward Drig Co 
Big Chief Drig Co 
Gotf-Leeper Drig Co 
Holliman Drig Co 


The Seal of 
Quality... 


gas Nati 50 

gas 1875 Net! 125 

gas 225 Brwstr N-4 
gas 500 MCSCO U-15 
gos 255 M-CSCO U-15 
gas 750 Wisn Atlas 
dsl 200 Crdwil S-350 
- Natl 

gas-btne 1200 Beth 650 
gos-LPG 400 Wisn Mogul 


Tom Jack Drig Co 
Oneal-Garvin Drig Co 
Perkins Drig Co 
Pierco Drig Co 


901 S.£.29 @ P. 0. BOX 4583 
Phone MElrose 7-2449 @ Okla. City, Okla. 


BSseseesss 8 
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Total HP 
Drawworks Avail Rated 
Make and able to Depth with 
Model Drwwks 4%" Pipe 


Total HP 
Rated All Main 

Depth with Rig Type Mud 

Contractor's Name Power Pumps 


Total HP 

Drawworks Avail 
Make and able to 
Mode! Drwwks 4%" Pipe 


Total HP 

All Main 
Rig Type Mud 
Power Pumps 


=z 
°o 


Contractor's Name 





ARCHER COUNTY 
Akin & Dimock dsl 300 
Sheets & Walton Drig Co pwr 365 


AUSTIN COUNTY 
Mac Drig Co 


TEXAS COUNTY 
Garvey Drig Co 
Holm Drig b, 
Midwestern Drillers Inc 


Beth $55 420 
Brwstr N-4 


7,000 
5,000 


WR aAWNO@ 


Wisn Rdair 450 
Wisn Rdair 600 
M-CSCO U-15 600 
M-CSCO U-15 7530 
Wisn Grt 7 
Bewstr N-75 750 
Wisn Atlas Rdair 960 
Brwstr N-35 6 


Beth S-45 450 7,500 


ges-gaso- 
btne 


Seeess 


Moran Bros Inc 

R W Rine Drig Co 

Eor! F Wakefield 

Tommy Ward Drig Co 
TILLMAN COUNTY 

E W Moran Drig Co 
TULSA COUNTY 

Glenn Gillespie & Sons 
WASHINGTON COUNTY 

The Novak Drig Co 225 
WASHITA COUNTY 

Sherin Drlg Co 
wOODS COUNTY 


Branyan Drig Co 2 dsl 700 Beth 
Calvert Orig Inc 21 dsl 350 Ideco H-35 


PENNSYLVANIA 


Aw OO D4 DH 


r=) 
3 


3 
So 


BEE COUNTY 
Alien & Morris Drig Co stm 
Sutton Drig Co dsl 
Viking Drig Co g9S-gaso 


BEXAR COUNTY 
Pegg Bros Drig Co 
Walters Drig Co Inc 


BORDEN COUNTY 
Capitan Drig Co Inc 
Great Western Drig Co 
Hewgley Driz Co 
Johan Drig Co 
J E Jones Drig Co 
Petroleum Drig Co 
Rheay & Reynolds Drig Co 
Rowan Drig Co Inc 
Tri-Service Drig Co 


Emsco GC-500 BRAZORIA COUNTY 

Emsco G 500 Dillard-Waltermire Inc dsl 

Beth M58 stm 

“Oilwell” + Hunt Drig Co Inc stm 

M-CSCO U-1 

‘ ” CALDWELL COUNTY 
Oilwell”’ 66 Pegg Bros Drig Co 


CALHOUN COUNTY 
Allen & Morris Drig Co pwr 
Layton Brown Drig Co Bge dsl 
ds! M-CSCO U-15 stm 
Dan L Clark Drig Co gas-btne 
Turnbull & Zoch Drig Co gas-btne 
CAMERON COUNTY 
Continental Marine Exp! Co 
CASS COUNTY 
Butler-Johnson Inc 
M J Delaney Co 
Delta Drig Co 
CHAMBERS COUNTY 
ich & 5 Appell Petroleum Corp gas-gaso Brwstr N-4 225 
Helmeich Ferme In ER eeturSarle Dig Ce nc 3 Ss Seto 18a 
. dsl "Oilwell" 76 
CUSTER COUNTY gas Emsco - 
Olds & Wrather Drig Co dsl 300) Wisn Rdair Mogul Columbia Drig Co e dsl **Oilwell’’ 76 750 
Continental Marine Exp! Bge dsl "Oilwell" 96 1080 
TEXAS " 


gas-btne = Ideco 


Emsco UBLS-54 1200 
Bewstr N-4 875 
Ideco M- 10,000 750 


8 


Wisn Giant 


1,500/2.7/8" 
800/2.3/8"" 


gas-btne - 
gaso Mayhew 1000 


5 


M-CSCO U-34 


Ow 


Brwstr N-4 


gas Emsco GC-500 
dsl M-CSCO U-15 
gas-btne Emsco GB.500 
gas 500 Brwstr N75 
gas M-CSCO U-15 
gas Wisn Atlas 
gas Natl 75 
gas-btne Nat! 50 

gas **Oilwell” 76 


aw 
3 
S 


Daw, N@oauwe 


gas-gaso 500 MCSCOU-15 


onNONO ONO 


S888s88s 


CLEARFIELD COUNTY 
Delta Drig Co 


24 «dsl 670 
w dsl 670 
1 
2 
3 
9 


Not! 125 
Nat! 23-9FM 
Emsco ECA 


16,000 
12,000 


gas-btne 500 
16,000 


gas-btne 500 
gas 650 
gas 7% 


Fairman Drig Co 

S W Jack Drig Co 

Lohmann-Johnson Oil Co Inc 
ELK COUNTY 

Delta Drig Co 34 
FAYETTE COUNTY 

Lohmann-Johnson Oi! Co Inc 
POTTER COUNTY 

Fairman Drig Co 


SOMERSET COUNTY 
Delta Drig Co dsl 560 M-CSCO U-15 
§ W Jack Drig Co gos 635 M-CSCO U-15 
SOUTH DAKOTA 
Branyan Drig Co dsl 600 Frnks 6000 


HARDING COUNTY 
Exploration Drig Co 725 
600 


gas-btne 3,000/3.1/2"" 


gas-btne 800 MCSCOU-15 12,000/5"" 
10,000 


10,000 
8,500 
1,000/3-1/2"" 


**Oilwell” 76 


Bewstr N-7 


Ideco Rambier 


gas-btne 500 Wisn Gnt 


Nati 110 1340 


gas-btne 


Brwstr N-45 400 
“Oilwell” 96 1000 
M-CSCO U-15 600 


EEE 


gas-btne 
gos-btne 
gas-btne 


M-CSCO U-15 


g28 


38 


“Oilwell” 64.A 366 
Beth 1500 1578 
Wisn Giant 275 


° 
C J Foster Drig Co Inc gos-LPG 
gas-btne —- Natl T-20 Meadows & Walker Drig Co pwr 
gas-btne 340 Nati 50 Chet Whaley Well Serv Co gas-gaso- 
gaso - Mayhew ’ btne 


CLAY COUNTY 
Clyde Gibson Drig Co gos 
Lin-Mour Drig Co ges 
Pan- Tex Drig Co gas 
R Benton Ross Inc dsl 


gas-btne Emsco J-750 COCHRAN COUNTY 

gas-btne M-CSCO U-20 Drig & Exp! Co of Del Inc gas-elec 
gos Emsco GB-350 24 gas 

gas Emsco R Olsen gos Wisn Titan 
gos Nat! 50 Pico Drig Co gas-btne Brwstr N-7 
btne Emsco GC-500 Fred Pool Drig Co gas M-CSCO U-10 
gas-btne Beth 450 Western Drig Co Inc btne Nat! 100 


gas Natl T-20 
gas 600 Wisn Giant COKE COUNTY 
Herb Exp! Co btne 


gos M-CSCO U-20 
gas 500 Brwstr N-7 COLLIN COUNTY 
Jack Grace Drig Co 


gas Nat! 100 
gas-btne Nat! 100 
COLLINGSWORTH COUNTY 
Moran Bros Inc 12 gas 


gas-gaso M-CSCO U-914B 
gos-gaso M-CSCO U-914A 
COLORADO COUNTY 
Dillard-Waltermire Inc 


gas-gaso M-CSCO U-914A 
Houston Oi! Well Serv Co 


Hewgley Drig Co 
C J Simpson Drig Co 
Western Serv Drig Co Inc 
Taylor Exp! Co Inc 
ANDERSON COUNTY 
M J Delaney Co gas-btne 450 
Maxwell Herring Drig Corp gos 
Trant Drig Co ds! 
ANDREWS COUNTY 
BBM Drlg Co 
Big West Drig Co 
Forest Blackstock Inc 


Wisn Gnt Rdair 
Wisn Mogu! 
Brwstr N-45 
Wilson 


Wisn Gnt Rdr 
Wisn Mogu! 
ideco M- 10,000 


Nat! 34-10 
Wgnr Mrhse 


Brantly Drig Co Inc 
Davidson Drig Co Inc 

M J Delaney be 

The Denver Co 

Dual Drig Co 

Durham Drig Co Inc 
Empire Drig Co 

Frank Frawley Drig Co 
Gardner Bros Drig Co Inc 
Great Western Drig Co 


Lad 
WN Wee SOA Ween 


Failing 1500 
gas-btne Wisn Atlas 


Crdwil **S” 


gos Wisn Atlas 
gos Oilwell” 96 


N 


stm Not! 23-9FM 
gas-btne Ideco M- 10,000 


33 


Helmerich & Payne Inc 


_ 


King-Phillips Inc 

Le Mance Drig Co 

Lowe Drig Co 

McQueen & Stout Drig Co 
E W Moran Drig Co 
Norwood Drig Co 


Davey O’Brien Drig Co Inc 


Parker Drig Co 


gas 
btne 

gas 

LPG 

gas 
gas-gaso 
gas-btne 
gas 

gas 

gas 

gas 


Beth S-45E 
M-CSCO U-15 
Not! 125 
Crdwil RL 
Wisn Giant 
Wisn Super Atlas 
Emsco GB-500 
Nati 100 

Nat! 530 

Nati 100 
"Oilwell" 96 


COOKE COUNTY 
Alan Drig. Co 
Berry Drig Co 
Brown & Martin Drig Co 


Roy Guffey Drig Co 

Gene McCutchin Drig Co 

Russell & Russel! Drig & 
Prod Co 


gas 

dsl 

btne 

btne 

btne 

gas-btne 

gas 

gos-gaso- 
btne 


~—AUWn~—w 


Wisn Mogul 
Wisn Giant 
Wisn Giant 
Wilson 

Wisn Giant 
M-CSCO U-34 
Wisn Giant 
Wisn Giant 


180 


Se DPD ND WD 


~ Wisn Torcaoir 450 
- Wisn Mogul! Trcair 350 
dsl Wilson 185 


gas Natl 100 
gas Nat! 125 
gos Nat! 100 
Penrod Drig Co gas-btne Brwstr N- 12 
Robinson ros Drig Co gos Brwstr N.45 
Rowan Drig Co Inc gas-btne Nat! 100 
gas-btne Not! 50 
Warton Drig Co 3 gas Not! 110 
Western Serv Drig Co Inc dsl Natl T-20 


ARANSAS COUNTY 
Camden Drig Co 


888 seseeess 


—wn 
www 


Trachta Drig Co 


CRANE COUNTY 

Dual Drig Co gas 

Gardner Bros Drig Co Inc gos-btne 
gas-btne 
gas-btne 

Guadalupe Drig Co gas-btne 

Helmerich & Payne Inc gas 

Johnn Drig Co gas 


Wisn Gat 400 
Nat! 75 675 
Not! 75 700 
Nat! 100 1050 
Ideco M 1000 - 

Nat! 100 1000 
Brwstr N-45 400 


BS38s 


33 
oo 


Bge 2 dsi Not! T-32 
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Total HP 
Drawworks Avail Rated 
Make and able to Depth with 
Drwwks 4%" Pipe 


Total HP 
All Main 
Type Mud 
Contractor's Name Power Pumps Model 


Drawworks 
Make and 
Contractor's Name ower Pumy M 











gas-gaso 695 Nati 50 
gas-btne 4530 Nati 75 
gas-geso 440 Beth S-55 


FRANKLIN COUNTY 
Arrow Drig Co gas 
M J Delaney Co gas-btne 


King-Phillips Inc 
Leyton & Newel! Drig Co 
Lee Drig Co 


Emsco 1250 14,000 


Emsco J- 1250 1200 15,000 


Gene McCutchin Drig Co 8 
McDaniel & Beecher! Drig Co 10 
McQueen & Stout Drig Co 12 
21 
Milestone Drig Co 100 
Dale Mount Drig Inc 101 
Norwood Drig & 

Parker Drig Co 


B B Smith Inc 


CROCKETT COUNTY 
Brantly Drig Co Inc 
Coroco Drig Co 
Delta Drig Co 
John Grappe Drig Co 


J E Jones Drig Co 
R & M Well Serv & Drig Co 


CULBERSON COUNTY 
Great Western Drig Co 

DALLAS COUNTY 
Penrod Drig Co 


DAWSON COUNTY 
Liano Drig Co 

DEAF SMITH COUNTY 
Norwood Drig Co 


DE wiTT COUNTY 
Field Drig Co 
Harkins & Co 
Mangum Drig Co 
Meadows % Walker Drig Co 
Viking Drig Co 


DIMMIT COUNTY 

Sutton Drig Co 

Wagner & Wyant Drig Co Inc 
DUVAL COUNTY 

Appell Petroleum Corp 

Davis & Bates Inc 

General Well Drig Inc 

Prince Marine Drig & Exp Co 


EASTLAND COUNTY 
Dixon Drig Co 


ECTOR COUNTY 
Big West Drig Co 
Brantly Drig Co Inc 
Capitan Drig Co Inc 
Coroco Drig Co 


Danforth Drig Co 
Davidson Drig Co Inc 
Dillard-Waltermire Inc 


DMNA BNO — & enw ss 


Durham Drig Co inc 
Lloyd R French Co 
Frontier Drig & Prod Co 
Gardner Bros Drig Co Inc 


O E Hall Drig Co 
Helmerich & Payne Inc 
Lowe Drig Co 
Norwood Drig Co 


y= 
> ——NWOe 


Parker Drig Co 


Schoentfeld-Hunter-Kitch 
Drig Co 


Ray Smith Drig Co 


Robinson Bros Drig Co 
Western Serv Drig Co Inc 


FALLS COUNTY 
W W Wise Drig Inc 


FAYETTE COUNTY 
Hamman Oi! & Ref Co 


FISHER COUNTY 
Jack Grace Drig Co 
Low Drig Co 
Rhodes Drig Co 
Sojourner Drig Corp 

FOARD COUNTY 
E W Moran Drig Co 


FORT BEND COUNTY 
C J Foster Drig Co Inc 


gas 
gas-gaso 
LPG 
LPG 

dsl 

gos 
gas-gaso 
gos 

gas 

gas 


gas 
gas-gaso 
gas-btne 
gas-btne 
gas 
gas 


btne 


dtne 
btne 
gas 
gos-elec 
gas 
gas-gaso 
gas-gaso 
gas-elec 
ges 
gas 
gos 
gas 
gas 
LPGges 
LPG-gas 
LPG-ges 
LPG-gas 
LPG-gas 
gas-LPG 


gas-LPG 


gas 
gas-dtne 


dsl 


dsl 


dsl 


gas-LPG 


Natl 530° 
"Oilwell" 66 
Crdwil RL 
Emsco GA-500-53 
Ideco H-525 
Emsco 

Wisn Gnt Rdair 
Nati 100 

Nati 75 

Bewstr N-4 


Emsco 500 
“Oilwell” 66 
Emsco J-750 
L C Moore 
M-CSCO U-15 
Oilwell” 76 
Crdwil 


M-CSCO U-914A 
GD-2100 
“Oilwell” 96 
Wisn Titan 


Emsco 500 
M-CSCO U-15 
Emsco ECC 
Beth 
M-CSCO U- 10 


M-CSCO U-34 


Crdwil 

Brwstr N-4 

Wisn Roadair 
Emsco GA-250-TS 


Nat! T-20 


Wisn Titan 
Brwstr N-75 
Emsco G-450 
Beth 650 
Wisn Spr Titan 
ideco H- 0 
Wisn Mogu! 
Wisn Giant 
Wisn Giant 
Nat! 50 
M-CSCO U-15 
mM-CSCO U-15 
Srwstr N-4 
Nat! 50 

Nat! T-25 
M-CSCO U-15 
**Oilwell’” 94 
M-CSCO U-15 
Wisn Gat Rdair 
Wisn Titan 
Nat! 130 
Nat! 100 
Nat! 125 
Nat! 125 
Nat! 50 

Nat! 75 

Beth 650 
Net! 75 

Beth 61 
Nati 110 
Beth Twister 
Nat! 50 


Ideco H-25 


Bewstr N-55 
Nat! 30 


Beth MC-450 


Brewster N-75 


Wisn Giant 
Emsco 
Emsco 350 
M-CSCO U-15 


Wisn Giant 


Wisn Giant 





me O@AnN~ 
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FREESTONE COUNTY 
Bay City Drig Co Inc 
W W Wise Drig Inc 

GAINES COUNTY 
Brantly Drig Co Inc 
Calico Drig Co 
Dillard-Waltermire Inc 


Dual Drig Co 


Lloyd R French Co 
Great Western Drig Co 
O E Hall Drig Co 


Hewgley Drig Co 


J E Jones Drig Co 
Moran Oil Prod & Drig Corp 
Dale Mount Drig Inc 


Parker Drig Co 
Fred Pool Drig Co 
Rowan Drig Co Inc 
Warton Drig Co 


Wilbanks & Rutter Drig Co 


GALVESTON COUNTY 
Bass Drig Co 


C J Foster Drig Co In 


Grey Wolf Drig Co 
Hunt Drig Co Inc 
Mac Drig Co 
Howard Parker Co 


GARZA COUNTY 
B BM Drig Co 
Calico Drig Co 
Dual Drig Co 
Hewgley Drig Co 
Rheay & Reynolds Drig Co 
Texas R F O Inc 


West Central Orig Co 
Western Drig Co inc 


GOLIAD COUNTY 
Field Orig Co 
Fitzpatrick Drig Co 
General Wel! Drig Inc 
Harkins % Co 


J E Hillier 


GRAY COUNTY 
Holt Bros Drig Co 
King Edwards (Edwards 
Drig Co) 
Loetexo Drig Co Inc 
Murphy & McKernan 
Spradiing Orig Co 
GRAYSON COUNTY 
Jack Grace Drig Co 


The Grande Corp 


GREGG COUNTY 
Robert M Bass Drig Contr 
Carter-Jones Drig Co 


Delta Drig Co 


GUADALUPE COUNTY 
Pegg Bros Drig Co 
HALE COUNTY 
Great Western Drig Co 


HANSFORD COUNTY 
Dillard-Waltermire Inc 
Graham-Micheelis Drig Co 
Moran Bros Inc 
Davey O’Brien Drig Co Inc 
Rowan Drig Co In« 


HARDIN COUNTY 
Howard Parker Co 


HARRIS COUNTY 
Robert M Bass Drig Contr 
Big **6"" Drig Co 
Grey Wolf Drig Co 
Mangum Drig Co 
Meadows & Walker Drig Co 
Chet Whaley Wel! Serv Co 


> @O2w—es ewwo 


gos-btne 
gas 


gos 

gas-btne 
os 

850 

gas 

gas-btne 

gas-gaso 

gos 

gas 

gas-btne 

ds! 

gas 

gas 

gas 

gas 

gas 

gas 

gas-btne 

gas 

gos 

gas 


gas-goso- 
btne 

gas-gaso- 
btne 

stm 

stm 

gas-btne 

gas 

stm 

gas-bine 

gas-btne 


gas-btne 
gas-btne 
gas 
gas-btne 
gos 

gas 
dsi-gos 
gaso-btne 
dsl 


ds! 
ds! 
ds! 
dsi 
dsl 
ds! 


bine 


ds! 
ds! 
gas 


gas-bine 
gas-bine 
gas 
gos 


gos-LPG 
gas-bine 
gas-btne 
gas-bine 
gas-btne 
stm 

stm 


gos-bine 
gos-gaso 


gos 

dsl 

gos 
gas-btne 
gas-btne 


gas-btne 


gas-LPG 
gas-btne 
gas-bine 
gos-gaso 
gas-btne 


908-gaso- 


btne 


Brwstr N-45 420 
MCSCO U-15 400 


Beth S-55 480 
M-CSCO U-15 500 
Wisn Giant 800 
Beth 810 1100 
Emsco GA.500 400 
Nat! 50 

MmCSCO U-15 

M-CSCO U-15 
M-CSCO U-40 

Emsco GA-500 

Emsco J-750 
“Oilwell’’ 66 

M-CSCO U.-15 

Emsco 

Crdwll 

Nat! 50 

mM-CSCO U-15 

Not! 75 

Nat! 3 

Emsco J-7% 

M-CSCO U-40 


M-CSCO U.-15 
M-CSCO U.-15 


National 
Emsco EB-544 
Emsco GB-500 
Beth MC-650 
Nat! 23-9-FED 
Urdwii U 
Crdwil D 


Emsco GA-500 
Emsco GB-250T 
Beth M.58 
Emsco GA-500 
Nat! 90 

Beth S-60 
Emsco GA-250 
Wisn Roadair 
Emsco 350 


Nati 50-A 
Brwstr N-7 
Crdwi! 

Wisn Giant 
mM-CSCO U-15 
Crdwil KM-250 


Ideco H-20 
Wikr-Nr Spdr 


Brwstr N-4 
M-CSCO U-15 
M-CSCO U-24 


Wisn Atlas 
Wisn Atlas 


msco 
M-CSCO U-15 


Wisn Giant 


Emsco UB-54 
Ideco Super-Duty 


Brwstr 
M-CSCO U-914A 


Wisn Giant 
M-CSCO U-15 
Wisn Gnt 
Emsco GA-500 
Beth 450 


Crdwil D 730 


Wisn Roadair 800 10,006 
M-CSCO U-15 70 1 1,00 
Emsco GB-800 - 12, 500 
M-CSCO U-15 700 9,200 
M-CSCO U-15 675 8, 
Wisn Giant 225 5,500/3-1/2"" 


R-21 








Rig 
No 


ntractor's Name 


WLS Drig Co 2 
HARRISON COUNTY 
Bernwel!l Drig Co Inc " 
34 
HARTLEY COUNTY 
Arrow Drig Co 


HASKELL COUNTY 
E W Moran Drig Co 
WB Omohundro 
Sojourner Drig Corp 
HENDERSON COUNTY 
B G Byars Power Drig Co 
Travis Ward Drig Co 


HIDALGO COUNTY 


Appell Petroleum Corp 
Fitzpatrick Drig Co 


Holmes Drig Co 
Hunt Drig Co Inc 
J&COr F) Co 
Turnbull & Zoch Drig Co 
Viking Orig Co 

HILL COUNTY 
Travis Ward Drig Co 


HOCKLEY COUNTY 
Gardner Bros Drig Co Inc 
Great Western Drig Co 


WRANIWH—nR 


Marcum Drig Co 
Sitton & Norton Drig Co 
Western Drig Co In 


HOWARD COUNTY 
Lowe Drig Co 
Davy O’Brien Drig Co inc 


HUTCHINSON COUNTY 
Baker *% Taylor 
Canadian River Drig Co 


Graham-Michaelis Orig Co 
Kerr-McGee Oi! Ind Inc 

Rheay & Reynolds Drig Co 
Spradiing Drig Co 

Wagner & Wyant Drig Co Inc 


JACK COUNTY 
Anderson Drig Co 
H O Grace Drig Co 
Graytex Drig A 
Leatherwood Drig Co 
E W Moran Drig € 
Paine Drig Co 
Louis Pitcock Drig Co 
Ward Drig Co 


JACKSON COUNTY 
Bass Drig Co 


Frio Drig Inc 

Hunt Drig Co Inc 

Mac Drig Co 

$ D&S Drlg Co Inc 
JASPER COUNTY 

Big —" Drig Co 

Harry T Bryant Drig Co Ltd 

Meadows & Walker Drig Co 

Howard Parker Co 

Penrod Drig Co 


JEFFERSON COUNTY 
Clegg & Hunt 
C J Foster Drig Co Inc 
Loke Drig Co 


Meredith & Co 


Howard Parker Co 
Prince Marino Drig & Expl 
Co 
JiM HOGG 
Well Drillers Inc 


JIM WELLS COUNTY 
Chiles Drig Co 
General Well Drig inc 
JOHNSON COUNTY 
Hamilton-Powel! Drig Co Inc 


JONES COUNTY 
Hack Drig Co 


Sojourner Drig Corp 


KARNES COUNTY 
Horry T Bryant DrigCoLltd 4 


Total HP 
All Mave 


Type 
Power 


gos-gaso- 


dsl 
dsl 


gas 


gos 
bine 
dsi 


gas-bine 
dsl 


ds! 

stm 

gas 
gas-gaso 
stm 
gas-bdine 
dsi 
9@8-gaso 


dsl 


gas-dtne 
goes-gaso 
gos-gaso 
gas-btne 
dtne 

ds! 


gos 
gas-btne 


gas 

ds! 

dsl 

dsl 

ds 

gas 

gas 
gas-btne 


btne 
bine 

gas 

gos 

gos 

dsl 
gas-btne 
btne 


gas-gaso- 
btne 

dsl 

gas 

stm 

gas-btne 


gos-btne 
gas-btne 
gas-btne 
gas-btne 
dsl 


stm 
dsl 
gas-LPG 
gas-LPG 
gas-LPG 
gos-LPG 
gas-gaso- 
btne 
gas-gaso- 
bine 
gas-gaso- 
btne 
gas-btne 
gas 


9as-gaso- 
bine 


gas 
btne 


gas 


btne 
btne 
btne 


gas-btne 





Mud 
Pump 


370 


1200 
800 


560 


370 
700 


Drawworks 
Make and 
Mode 


M-CSCO U.- 34 


Brwstr N-85 
M-CSCO U-34 


Emsco 500 


Nat! 50 
Wisn Roadair 
M-CSCO U-15 


Emsco GA-500 


Wisn Gat 


Frnks SG-101 
I deco 
M-CSCO 
Nati 110 
Emsco UBLS-S4 
Natl 50 

Brwstr N-7 
M-CSCO U-15 


j.40 


Wisn Titar 


Nat! 100 

Wisn Gat Rdmstr 
M-CSCO U-40 
Emsco GA- SO 
Nat! 75 


Crdwil 


Nat 
Emsco GA- 506 
j-15 
j.34 


MCSCO 
M-CSCO 


Frnks LT X-5000 
Wisn Super 
M-CSCO U-34 
M-CSCO U- 15 


Wisn Mugu! 


Na! T-12 
Wisn Gt Rdair 
M-CSCO U-15 
Wisn Giant 
Beth S-55 
Wisn Giant 


M-CSCO U-34 


M-CSCO U- 15 
Emsco GB-250 
Nat! 3426 
Ideco H-35 


Crdwil Tirg 


“Oilwell” 66 
Crdwil D 
Brwstre N-12-A 


Emsco H-54 

Natl 75 

Bewstr N-75 
Model **O"* Crdwil 
Wisn Giant 

Allis Chmrs 
Emsco G-500 


"Oilwell" 96 
Bewstr N-75 
Crdwil O 
Emsco A-550 


Ideco 7-11 Spr 


Brwstr N-7 
Brwstr N-4 


Wisn Mogu! 
M-CSC 5 


OU-1 
M-CSCO U-15 
Nat! T-8-S 


Natl 75 





R-22 


abie t 


11S 
85 
900 


950 


14446 


600 


Sit 


Se8e8: 


3 


, 500 
4,500/3-1/2"" 


4,500 
8,500 
8,500 
3,29 


12,000 








tractors Nam 


J &C Drig Co 


Field Drig Co 


KENT COUNTY 
Empire Drig Co 
John Grappe Drig Co 

KING COUNTY 
Edgar Davis Drig Co 

KLEBERG COUNTY 
Hunt Drig Co Inc 

KNOX COUNTY 
Graytex Drig Co 
Sojourner Drig Corp 

LASALLE COUNTY 
Field Drig Co 
Sutton Drig Co 

LAVACA COUNTY 
Field Drig Co 
Holmes Drig Co 

LEON COUNTY 
Barnwell Orig Co 
Robert M Bass Drig 
M J Velaney © 

LIBERTY COUNTY 


Columbia Urig 


Houston Oil Well Serv C 


& Walker Dri 

os & Bowl ng 

LIMESTONE COUNTY 
Walters Drig Co | 

LIPSCOMB COUNTY 
Lynn Vrig Lo 


Moran Bros In 


Meadows 
Miller Br 


LIVE OAK COUNTY 
Boyd & Durst Drig Contr 
Rhodes & Hicks Drig 
Turnbull & Zoch Dri 3 

LOVING COUNTY 
Ellis 
Leatherwood Drig 

% Bee 


McDaniel herl Dr 


B B Smith Inc 


LUBBOCK COUNTY 
Western Drig Co Inc 

MARION COUNTY 
Barnwell Drig Co In 
Tex-Mex Drig Co 


MARTIN COUNTY 
Coroco Drig Co 
Davidson Drig Co Inc 

MA7AGORDA COUN 
Bay City Drig Co Inc 
Big “6°” Drig Co 
Continental Marine 

Exp! Co 
Di llard-Waltermire In 
Grey Wolf Drig Co 
Hamman Oi! & Ref Ce 
Holmes Drig Co 
Hunt Drig Co Inc 
Ned Drig Co 
Howard Parker Co 
Turnbull & Zoch Drig Co 

MAVERICK COUNTY 
Pool & Gerlich Drig 
Sutton Drig Co 

MCMULLEN COUNTY 
Armstrong & Horn Drig Co 
Bay City Drig Co Inc 
General Wel! Drig Inc 
Viking Drig Co 
Harkins & Co 

MIDLAND COUNTY 
B BM Drig Co 


Forest Blackstock Inc 
Fryer & Hanson Drig Co 


Marcum Drig Co 

Parker Drig Co 

Rowan Drig Co Inc 
MONTAGUE COUNTY 

Paine Drig Co 
MONTGOMERY COUNTY 

Harry T Bryant Drig Co Ltd 

Mobile Drig & Well Serv 

Co Inc 


5 
1 


dsi 
gas-btne 
dsl 


gas 
gas-btne 


gas-dtne 


gas 


gas 


dsl 


dsl 
gas-btne 
gas-btne 
ds! 

gas-gaso 


gas-btne 
gas-btne 
gas-dine 
gas 

gas-btne 
gas-btne 
gas-btne 
gas-btne 
gas 

gas-btne 


dtne 
gas-btne 


gas-btne 


Urawwor 
Make and 
Mode 
Wisn 54 
Beth 4650 

Nati 80 


M-CSCO U-15 
Beth 


Spencer-Harris 
Emsco GB-350 


Nat! T-20 
M-CSCO U-15 


Beth Sreeze 
Brwstr N-4 


M-CSCO U-15 
Seth ML-450 


Brwstr N-75 
Emsco GB-350 
28 S00 


Emsco 


seth MC-45 
Sewstr N-7 
Nat! 100 
M-CSCO U-15 
Emsco 


M-CSCC 
Alamo 


Brwstr N-45 
M-CSCO U-34 
Beth 

Nat! 50-A 
Wisn Giant 


Emsco GB-800 
Nat! 50 

Beth M-58 
Emsco 68-350 
“Oilwell” 76 
M-CSCO U-34 
Beth M-58 
Oilwell" 760 
Nat! 100 

Nat! 100 1680 
Wisn Giant 500 


800 11,000 
450 7,000/3.1/2" 


Beth M-58 
Idec oHD-35 
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Total HF 
Drawwork Ava 
Make and able t Depth with 
Contractor s Name ' iv Mode Drwwks 4 Pipe Contractor's Name 


Jj & C Drig Co gas-btne Nati 50 
Miller Bros & Bowling gas-btne Emsco G-300 
S$ D & S Drig Co Inc gas-btne Wisn 300 


SCHLEICHER COUNTY 
Delta Drig Co gas-btne 400 Nat! 50 
Henson Drig Co btne M-CSCO U-15 
Hondo Drig Co ) gas M-CSCO U-15 
Low Drig t btne Wilson 
Petroleum Drig Co dsl Wisn Gnt 


SCURRY COUNTY 








MOORE COUNTY 
Davey O’Brien Drig Co Inc gas-btne Wisn Gat 540 
Wagner & Wyant Drig Co Inc dsl M-CSCO U-15 675 


MOTLEY COUNTY 
Edgar Davis Drig Co | gas-btne Wisn Giant 675 
Norwood Drig Co 8 gas-guso Wi sn 175 
Rheay & Reynolds Drig Co gas mM-CSCO U-15 1200 


NAVARRO COUNTY 


Trant Drig Co dsl Mm CSCO U-15 1200 


NOLAN COUNTY 
Dixon Drig Co 
General Geophysical Co 
John Grappe Drig Co 
Roy Guffey Drig Co 
West Central Drig Co 


NUECES COUNTY 


gos 
btne 
gas-dtne 
gas-bdine 


gaso-btne 


Natl 50 

Beth 

mM-CSCO U-15 
m-CSCO U-15 


Ideco H-40-D 


520 
500 


628 
700 


4460 


$8888 


Deve Harlin Drig Co 
Drillers Inc 

Hondo Drig Co 

Marcum Drig Co 

E L Oliver Drig Co 
Thomes % Billups Orig Co 


SHACKELFORD COUNTY 


btne 

dsl 

gas 
gas-btne 
gas 

dtne 


Beth S-45 
M-CSCO U-15 
Nati 55 
M-CSCO U-15 
Unit 15 
Emsco Wl 


Chiles Drig Co 3 gas 


33388 


Gore Drig Co ds! 6 Shovel Spl 
gos 2 Joy 200-A 
Herb Exp! Co bine - Failing 1500 


SHELBY COUNTY 
Carter-Jones Drig Co gas-bine 


SMITH COUNTY 
Robert M Bass Drig Contr gos-LPG Wisn Gnt Roadair 
B G Byars Power Drig Co gos-btne Beth Mc-450 
dsl Emsco G- 300 
Delite Drig Co gas-btne m-CSCO U-15 
gas-btne Wisn Rdr Gnt 
dsl m-CSCO U-15 
Halbert Drig Co gas-btne m-CSCO U-15 
Maxwell Herring Drig Corp gos Wisn Mogu! 


gas 0 Emsco GC- 500 590 
Falco Drig Co gos Wisn Gat 500 
Frio Drig Inc 3 gas- 00 Brwstr N-55 

J &C Drig Co Emsco 500 4600 


OCHILTREE COUNTY 
Arrow Drig Co 
Baker & Taylor Drig Co 


200 0™ 


Emsco 500 
mM-CSCO U-15 
m-CSCO U-15 
mCSCO U-15 
Emsco G-500 
Nati 110 
Emsco G-450 
Nat! 55 
Emsco G- 500 
Wisn Atlas 
Emsco GA-500 


S3esss 


~ 
~~ BODO DMD Da 


gos C Wisn Gat Rdar 
gas OD Wisn Gnt Rdair 


Dillard-Waltermire inc 


Foree Drig Co 
Lynn Drig Co 


Midwestern Drillers Inc 
ORANGE COUNTY 

Columbia Drig Co 
PALO PINTO COUNTY 

Edgar Davis Drig Co 

Hondo Drig Co 

Paine Drig Co 
PANOLA COUNTY 

Corter-Jones Drig Co 

D Thomason Drig Co Inc 


PARKER COUNTY 
Jim Fish Drig C 

PECOS COUNTY 
Capitan Drig Co In 
Deita Drig Le 


Gardner Bros Drig Co Inc 
Great Western Drig Co 
Great Western Drig Co 
Helmerich & Payne In 
Johnn Drig Co 

Norwood Drig Co 

E L Oliver Drig Co 


Penrod Drig Co 

Pico Drig Co 

Schoentel d-Hunter- Ki tc 
REAGAN COUNTY 

Frank Frawley Orig 

Helmerich & Payne In 

Pool & Gerlich Drig 

Tri-Service Drig Co 

Wilbanks & Rutter Drig Co 


RED RIVER COUNTY 


DUN & U1 


75 
MmCSCO U-15 
mM-CSCO U-15 


U-15 
M-CSCO U-15 
Wisn Giant 


Brwstr 


Natl 
Wilson 


Nat! 30 

Nat! 100 
Wisn Titan 
Nat! 50 
M-CSCO U-40 


mM-CSCO U-1220 


“Oilwell” 96 
Brwstr N-45 
Wisn 
Naot! T-12 
Trailer Mtd 
Brwstr N-12 
mM-CSCO U-15 
Nati 75 


M-CSCO U-4f 
“n) ee 
Oilwell 
Emsco G-250 
**Oi lwell”’ 66 


> 


sseesess 


Tex-Mex Drig Co 


Trant Drig Co 
STARR COUNTY 

Milam Drig Co 

Turnbull & Zoch Drig Co 
STEPHENS COUNTY 

E &® H Drig Co 

King Edwords (Edwords 

Drig Co) 

H O Grace Drig Co 

Oney Drig Co 

Wright Clark & Senkel Inc 


STERLING COUNTY 
Rheay & Reynolds Drig Co 
STONEWALL COUNTY 
Frank Frawley Orig Co 
J W Hastings Drig Co 
SUTTON COUNTY 
Western Drig Co Inc 
TAYLOR COUNTY 
Black Drig Co 
Dixon Drig Co 
Gore Drig Co 
Roy Guffey Drig Co 


Hack Drig Co 
Henson Drig Co 
Low Drig Co 
Norman Drig Corp 


Rhodes Drig Co 


Sojourner Drig Corp 


o 


gas-btne 
gas 
stm 


gas-bine 
gas-bine 


os 
gas-gaso 


bine 

gos 
gas-btne 
gas-btne 


gos 


gos 
gos-btne 


btne 


ds! 
dsi-gos 
gos 
ds! 
gos-btne 
dtne 
bine 
btne 
btne 
bine 
btne 
ds! 

ds! 

gas 
bine 


M-CSCO U-15 
mM-CSCO U-15 


Emsco G-500 
Wisn Titan 


m-CSCO U-15 
M-CSCO U-15 


Crdwil S 
Wisn Giant 
Wisn Gat Rdmstr 


Natl / 


M-CSCO U-15 
Wisn Gat Rdoir 


Crdwil O 


Frnks 
Nat! T-12 
M-CSC J- 
Beth 
mM-CSCO 


c 


Lrdwi! 


m-CSCO U- 
m-CSCO U 
m-CSCO U- 
Wilson 
m-CSCO U-10 
Nat! T-20 
Failing 2500 
m-CSCO ).34 


gaso-btne Wisn Giant 


mM-CSCO U- West Central Drig Co 
gaso-btne Spencer 


O24 eRO—-nNNnva—anuwnvs- 


W B Hinton 
REEVES COUNTY 
Gardner Bros Drig C Nat! 125 1400 { TERRELL COUNTY 
Helmerich & Payne In 3 ] 0 **Oilwell’’ 96 0 Great Western Drig Co s dsl M.CSCO U-914A 
La Mance Drig Co } Frnks 5000 Helmerich & Payne In gos Natl 110 
Layton & Newel! Drig Co mM-CSCO U-15 Rowan Drig Co gas Not! 125 
Leatherwood Drig Co ] Crdwil gos Nati 100 
REFUGIO COUNTY 
Dan L Clark Drig Co 
J & C Drig Co Emsco H. 46 
Holmes Drig Co Seth MC-450 
Viking Drig Co ] Nat! 3 
ROBERTS COUNTY 


TERRY COUNTY 
Lloyd R French Co gos-btne Nati 75 
Dixilyn Orig Corp gos Not! 80 
Great Western Drig Co ds! Wisn Gat Rdmstr 
Western Drig Co Inc ds! Emsco 350 


Emsco GC-500 


Bs 38s 


2OoO™~ 


Jack Grace Drig Co TUROCIMOR TON COUNTY 
Parker Drig Co gas -G Drig Co gos-gaso Wilson 
gos-gaso Wilson 
RUNNELS COUNTY gos-gaso Wilson 
Frank Coraway Drig Co btne-gos Beth S-50 gos-gaso Wilson 
Roy Guffey Drig Co gas-btne M-CSCO U-15 A Taylor Exp! Co Inc btne Failing 
Petroleum Drig Co 3 gos Nat! 50 50 ,000 gaso - Mayhew 
RUSK COUNTY TITUS COUNTY 
B-M Drig Co Inc gas Emsco GB-350 ,000 W B Hinton str Aico Biw-11 
Maxwell Herring Orig Corp gas Wisn Gat Rdair 800 0, 500 dsl m-CSCO U-15 
Pyburn Drig Co ds! ideco M-750 Tex-Mex Drig Co gas Emsco 250 
SAN PATRICIO COUNTY TOM GREEN COUNTY 
Allen & Morris Drig Ce Great Western Drig Co 
Chiles Drig Co Roy Guffey Drig Co gas-btne 


jas-btne Wisn Titan 
Notl FE 23-X10 


DM 


s8 





gos-gaso m-CSCO U-15 


Alco BIW 12 
m-CSCO U-15 


Ideco H-40 
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J&L-Ideco Efficiency 


Ideco Drilling Equipment includes draw- 
works and masts for every depth and 
application. Kwik-Lift masts are truck or 
trailer mounted. Full-View masts handle 
the world’s toughest drilling offshore and 
on land. Ideco rigs incorporate every 
important improvement and convenience 
yet conceived for such equipment. 


Spud in with complete Ideco Drilling 
Equipment backed by J&L Supply serv- 
ice and you’re set to punch a hole for profit. 


Another way to cash in on J&L-Ideco 
efficiency is to upgrade your older equip- 
ment with Ideco job-rated components. 
More Ideco rotaries are in use today than 
any other kind. Ideco crown biocks, trav- 
eling blocks, hooks, swivels and masts are 
ideal replacement items for drilling, work- 
over and servicing equipment of any type 
and capacity. 


Every J&L Supply man in the United 
States and Canada is ready with Ideco 
literature and helpful 

information. Call or 

write TODAY! 


Jones & Laughlin 


If its sold by J&L.... 
It's the best available 3 


Ideco Full-View Masts, with their wide open 
working area, are familiar sights on land and 
water. No other masts are so easily raised and 
lowered. Rig-up time is greatly reduced, 


8 
SS 


= 


x 
 } 


a 


Ideco Shorty Blocks combine the block, spring- 
loaded hook and link supports to reduce the 
over-all length by as much as 9 feet. Ideco 
Swivels include such premium features as a 
Kwik-Change “Floating” washpipe assembly, 











ntractor's Name 





UPSHUR COUNTY 
Tex-Mex Drig Co 
JP TON COUNTY 
Sam E Crump Drig Co 
Dixilyn Drig Corp 
Empire Drig Co 
Lowe Drig Co 
Pico Drig Co 
Western Serv Drig Co Inc 
VEL VERDE COUNTY 
Rowan Drig Co Inc 


VAN ZANDT NTY 
MJ Delaney 
VICTORIA 


Henn Dri 


NTY 
) 
Harkins *% Co 
WARD COUNTY 
Robert M Sass Drig Contr 
Calico Drig Co 
Dale Mount Drig inc 
Di llard-Waltermire Inc 
Gardner Bros Drig Co In 
Leatherwood Drig Co 
McQueen *% Stout Drig Co 
Pico Drig Co 
Rowan Drig Co Inc 
Texas Urig Co 


r 


erv Drig Co Inc 


Western 
WE33 COUNTY 

Allen & Morris Orig Co 

Bay City Drig Co In 

Penrod Orig Co 

Taylor E xp! Co Inc 


WICHITA COUNTY 
T V Gorman Drig Contr 
fay Orig Co 
Harvey Orig Ce 


Jil Co 


Jmohundr 


Hull 
w8 
UN TY 


WILSARGER 


Alan Url5 
T V Gorman 
E W Moran Del 


Dri 
Dreig 


3 L 


W B Omohundro 
WINKLER JUNTY 
38M Drig Co 
amden Drig Co 
Dale Mount Drig In« 


durham Drlg Co Inc 


Johnn Drig Co 
King-Phillips In 
Leatherwood Drig Co 
Llano Drig Co 
Marcum Drig Co 
Parker Drig Co 


Pico Drig Co 


WISE COUNTY 
Jack Grace Drig Ce 


n race Drig Cx 
Graytex Drig Co 
John W Harris Drig Cx 


John Haseman In 


Holliman Orig Co 
Walters Drig Co Inc 
Trio Drig Co 


wOOD COUNTY 
Robert M Bass Drig Contr 
M J Delaney Co 


ZAVALA COUNTY 
Allen & Morris Drig Co 
Robinson-Wehmeyer Drig Co 
YOAKUM COUNTY 
8 BM Drig Co 
Brantly Drig Co Inc 
Empire Orig Co 


Moran Oil Prod & +. Corp 
Robinson Bros Drig Co 


Sitton & Norton Drig Co 


Rig 


No. Power Pumps 


WN OO OW mH ee DN 


avon 


BWN KN Wenn 


Total HP 
All Main 


Type 


gas-bine 


gas 
gas 
gas 
gas 
gos 
gas-btne 
gas-bine 


gas-dine 
gas-dine 


gas 
gas-gaso 


gas-LPG 
dsl 
gas 


gas-btne 
gas-btne 
gas 
dsl 
gas-btne 


ds! 
gas-bdtne 
ds! 

btne 
dtne 


dsl 
gas-gaso 
gas-btne 
gas-btne 
gas-btne 
btne 

btne 


gos 
dsl 
gas 
gas 
btne 


gas-btne 
asi 

gas 

gas 

gos 

gas 

ds! 

gas 

gas 
gas-btne 
gas 

gas 
gas-btne 
gas-btne 
gas-dtne 


gas-btne 
gas-dtne 
btne 

gas 

gas 

gos 
gas-btne 
gas-btne 
gas-btne 
gas 

dsl 

gas 

gas 

gas 

gas 


gas-LPG 
gas-btne 
gas-btne 


gas 
gas-dtne 


gas-btne 
gas 

gas 

gas 

dsl 

gas 

gas 
btne 


Total HP 
Ava 
able t 
Drwwks 


Drawworks 
Make and 
Model 


Mud 


1200 Wisn Titan 


M-CSCO U-15 
Natl 100 
Wisn Titan 
Wilson 

Nat! 100 
Beth M-58 
Natl 50-A 


Nat! 100 


seth 1013 


Crdwil ‘ 
M-CSCO U-15 


Wisn Giant 
Beth S-45-E 
E msco 
Wisn Titan 
Nat! 100 
Ideco 70 
Nat! T-20 
Crdwil RL 
Beth M- 58 
Nati 75 
Nat! T-20 
Brwstr N-4 
Beth S-45-E 


Nat! 75 
Emsco G- 900 
Nat! 130 
Failing 
Mayhew 


Wichtex R-3 
Wisn Gnt Rdair 
Wisn Mogu! 
Wisn Giant 
Wisn Giant 
Wikr-Nr R-2 
Wisn Rdoir 


Wisn Giant 
Wisn 38 Torcair 
Wisn Mogul 
Crdwil L 

Wisn Atlas 


Emsco GB-800 
Naot! T-20 
Emsco 
M-CSCO U-15 
Ideco 7-11 
Wisn Atlas 
ideco H-40D 
Wisn Giant 
Natl 100 
Brwstr SSW 
Natl 75 
“*Oilwell’’ 76 
Wisn Mogul 
Wisn Mogul 
“Oilwell’’ A-44B 


Wisn Giant 
Wisn Giant 


Nat! T-32 


Ideco H-35D 
Wisn Super 
Crdwil K-200 
M-CSCO U-15 
Mayhew 1000 
Nati 50 

Nat! 50 

Nat! 50 

Nat! 50 


Brwstr N-45 
Wisn Titan 
Beth 450 


Nati 30 
M-CSCO U-34 


Emsco GB-500 
Emsco 250 
Brewste N-75 
M-CSCO U-15 
Wisn Giant 
Nat! 75 
Brwstr N-75 
Wisn Gnt 








R-26 


Rated 
Depth with 
4 Pipe 


13,000 


8, 500 
14,000 
13, 500 
10,000 
2,500 
10, 500 
8,000 


ce 
) 


10,000 
9 


_ 
8388 


se838 


ARN DA ww 
Pal 
o 


g 


> fe fm pm OO 
SS388 
ooooo 


seeeses 


3 
-o 


nN 
POAD w 


S883 


ooo 


348 8 


2 
» 8 
4 


0,000/3- 1/2” 
4,000 
11,000 
8,000 
7,500 
10,000 
10,000 


'’ 








Contractor's Name 


Tri-Service Drig Co 


YOUNG COUNTY 
Jess P Cross Drig Contr 
R W Darden Drig t, 
King Edwards (Edwards 
Drig Co) 
E & H Drig Co 
J W Hastings Drig Co 
Louis Pitcock Drig Co 
W B Omohundro 
Dwight M Ross Drig Co 
ZAPATA COUNTY 
Falco Drig Co 


CARBON COUNTY 
Mountain States Drig Co Inc 
Rutledge Drig Co 


DUCHESNE COUNTY 
Pioneer Drig Co Inc 
EMERY COUNTY 
Exploration Drig Co 
Llano Drig Co 
GRAND COUNTY 
Exploration Drig Co 
Willard Pease Drig Co 
SAN JUAN COUNTY 
Exploration Drig Co 
Great Western Drig Co 


R L Manning Co 
Moran Bros Inc 


Rhodes Drig Co 
Rutledge Drig Co 


UINTAH COUNTY 
Kerr-McGee Oil Ind Inc 


Western Drig Co Inc 


WAYNE COUNTY 
Camay Drig Co (Rocky 
Mt Div) 
R W Rine Drig Co 


FAYETTE COUNTY 
Lohmann-Johnson Oi! Co 
HARRISON COUNTY 
Glenn Gillespie % Sons Inc 


JACKSON COUNTY 


Glenn Gillespie % Sons 


PRESTON COUNTY 
Delta Drig 


RANDOLPH COUNTY 
S W Jack Drig Co 


RITCHIE COUNTY 
Delta Drig Co 


BIG HORN COUNTY 
Roden % McRae Drig Corp 


CAMPBELL COUNTY 
True Drig Co 


CARBON COUNTY 
Big Horn Drig Co Inc 
Kerr-McGee Oil Ind Inc 


CROOK COUNTY 
Delta Drig Co 
Garvey Drig Co 
True Drig Co 


FREMONT COUNTY 
Big Horn Drig Co Inc 
Delta Drig Co 
Gabe McCall Drig Co 
R L Manning Co 
J D Sprecher 
True Drig Co 
GOSHEN COUNTY 
True Drig Co 
HOT SPRINGS COUNTY 
Arrow Drig Co 
JOHNSON COUNTY 
R L Manning Co 
Prairie Drig Co Inc 
LINCOLN COUNTY 
Fitzpatrick Drig Co Inc 
Mountain States Drig Co Inc 


Total HP 
All Main 


Rig 
No 


Type 


Mud 


Power Pumps 


Total HP 

Avail Rated 
able t Depth with 
Drwwks 4%" Pipe 


Drawworks 
Make and 
Model 





gas 
gos 


gas-dtne 
gos 
gas-gaso 


gos 
gas-btne 
gos-btne 
btne 

gos 


gos 


825 
13% 


250 
145 
600 


275 
330 
225 
300 
750 


700 


UTAH 


gas-dsi 
gas-btne 


ds! 


gas-btne 
gos 


gos 
btne 


ds! 


2 dsl 


1000 
500 


850 


825 
1350 


**Oilwell”’ 76 
“*Oilwell"” 94 


Wisn Gnt 
Wichtex R-3 
M-CSCO U-15 


M-CSCO U-34 
Wisn Torcair 
Beth S-45 
Brwstr N-3 
Wisn Atlas 


Brwstr N-45 


Nat! 80-8 
Beth C-50 


Emsco J-750 


Beth S-60 
Nati 75 


M-CSCO U-15 
Stratmaster 90 


Natl 75 

M-CSCO U-15 
M-CSCO U-15 
Emsco 450 
Emsco GB-350-52 
“*Oilwell’’ 66 
Emsco GA-350 
M-CSCO U-15 
Nat! 50 


83358 


Not! 75 
Nat! 50 
Crdwil L 


388 


Nati 50-A 


Brwstr N-7 


WEST VIRGINIA 


gas-prop 


dsl 


dsl 


ds! 


500 
WO 
380 


800 
1000 


750 


WYOMING 


dsl 
gas 
dsl 


gas-LPG 


gos 
gas 


ds! 
dsl 
gas-LPG 
gas-LPG 


ds| 
dsl 
ds! 
dsi 
dsl 
gas-LPG 


dsl 
gos 


gas-btne 
gos 


gas-btne 
gos-dsl 


265 
360 
275 


1000 


600 
1000 


520 
300 


**Oilwell’’ 74 


Cooper Skytop 66 
Wisn Mogu! 


Emsco GA-350 


M-CSCO U-15 
M-CSCO U-15 


Emsco J-750 
Emsco GA-300 


Emsco GA-250 T 
Frnks Rocket 
TO44 


8 


M-CSCO U-15 


Emsco G8-250 
Nat! 100 


8s 


oo 


8 
o 


Emsco GA- 500 
Wisn Rdair 
Nat! 30 

Nal 75 


out 
a 


88 


Brwstr N.4 
M-CSCO U- 10 
Emsco GB-290 
Emsco GB-250 
Emsco A-550 
Emsco 250 


HRORAAA Ww 


8383383 


7) 


Failing 66 


= . 


ss #8 8 8 


Wisn 


Emsco GC-500 
Crdwil RL Spdr 


Wisn Titan Rdr 
Emsco J-750 


35 
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ntractor’s Name 
NATRONA COUNTY 
Fitzpatrick Drig Co Inc Nat! T-12-S 
Will | Lewis Drig Co **Oilwell"’ 76 
L Manning Co msco J-7%0 
Morrison Drig Co Frnks Comet 50 
True Drig Co M-CSCO U-40 
PARK COUNTY 
R L Manning Co Emsco 300 
Not! T.32 
Mountain States Drig Co In gas-d Nati 50-A 
gas-d Nati 125 
Roden % McRae Drig Corp dsl Emsco GB-800 
Rowan Drig Co Inc 2 gas- Nat! 50 


SUBLETTE COUNTY 
Fitzpatrick Drig Co Inc gas-btn M-CSCO U-15 
Kent Drig Co 1 gos Not! 75 CE 
2 gas Nat! 50 
R L Manning Co 5S gas- 7 Emsco G-50 
} gas- 7530 Emsco G-500 
gas-t 0 Emsco J-1000 
Pioneer Drig Co Inc ds 73% Emsco GS. 500 
Rowan Drig Co Inc gas- 0 Nat! 75 








SWEETWATER COUNTY 
Camay Drig Co (Rocky 
Mt Div 
Fitzpatrick Drig Co Inc 


Mountain States Drig Co In 
Nye & Snell Drig 


J D Sprecher 


JINTA COUNTY 


Mountain States Drig Co in 


WASHAKIE COUNTY 
Clark Drig Co 


WESTON COUNTY 
Lohmann-Johnson Drig Ce re 
Murtin Drig Co . 15 Emsco 50 
Olds %& Wrather Drig Cx ; 2 eth 450 
True Drig Co “Ll 00 Seth Twister 

f Not! 3 
Wis mt 








Canadian Rotary Drilling Contractors 


A 
Calgary Alberta Canada 
B 
21G INDIAN DRLG CO LTD 216 3iow Bidg 513 8th Ave W Calgary Alberta Canada 
PETER BAWDEN DRLG LTD 640 Seventh Av W Calgary Alberta Canada 
BRINKERHOFF DRLG CO LTD 1001 Mobil Oi! Sidg Calgary Alberta Canada 
BROWN DRLG LTD 10509 81st Ave Edmonton Alberta Canada 

Cc 
CACTUS ORLG CORP LTD Box 853 Calgary Alberta Canada 
CALGARY OIL FIELD SERV LTD 133 Sixth Ave SE Rm 201 Calgary Alberta Canada 
CASCADE DRLG CO LTD 330 ‘inth Ave W Calcary Alberta Canada 
CENTRAL-DEL RIO OILS DTD-Drig Div 224 Ninth Ave W Calgary Alberta Canada 
COMMONWEALTH DRLG CO LTD 122 Eighth Ave W Calgary Alberta Canada 
COULTIS DRL LTD 1724 Suffolk St Calgary Alberta Canada 

D 
DOUBLE A DRLG CO LTD 709 Eighth Ave W Calgary Alberta Canada 
DUKE DRLG CO LTD 239 Eighth Ave W Calcary Alberta Canada 

G 
GARDNER BROS DRLG CO LTD 309 7th Ave SW Calgary Alberta Canada 
SJSTAVSON DRLG CO LTD 203 Empire Bide Calgary Alberta Canada 

Wy 


HEWGLEY DRLG CO OF CANADA LTD 809 Centre St § Calgary Alberta Canada 
H-ETOWER DRLC CO LTD 400 Lancaster Bidg Calgary Alberta Canada 
HUNTER DRLG LTD 602 Seventh Ave W Calgary Alberta Canada 


ARROW DRLG CO 201 Oi! Exchano 


J 
JENNINGS DRLG CO (ALBERTA) LTD 133 Sixth Ave 
K 
KENYON’S DRLG SERV CO LTD 10439 82nd Ave Edmonton Alberta Canada 
L 
L & J DRLG LTD? Empire Sidg Calsary Alberta Canada 
LOHMANN-JOHNSON DRLG CO LTD 208 Bamlett Bidg Calgary Alberta Canada 
P 
PARKER DRLG CO OF CANADA LTD 409 Eighth Ave W Calgary Alberta Canada 
PENNANT DRLG CO LTD 132-9 Street SW Calgary Alberta Canada 
PETROLIA DRLG CO LTD 1410 4th St SW Calgary Alberta Canada 
PRECISION DRLG CO LTD 1134 Eighth Ave W Calgary Alberta Canada 
R 


REGENT DRLG CO LTD Box 421 Edmonton Alberta Canada 
RINE DRLG CO OF CANADA LTD 534 8th Ave SW Calgary Alberta Canada 
RYLAND DRLG LTD 10318 82nd Ave Edmonton Alberta Canada 


s 


SOURIS SERV CO LTD 940 8th Ave W Calgary Alberta Canada 
T 


TRINITY CANADIAN DRLG CO 1001 F R Webster Bidg 237 Seventh Ave W Calgary 
Alberta Canada 


Canadian Contract ROTARY Drilling Rigs 











ALBERTA 
Big Indian Drig Co Ltd 1 gas 


gas 


3° 


Gardner Bros Drig Co Ir 
Hewgley Drig Co 
Lohmann-Johnson Drig Cc 
Ltd : ds! 
Parker Drig Co of Canada | > “Oilwell” 
Ltd 





THE PETROLEUM ENGINEER, October, 1959 





M-CSCO U-40 
Jrwstr N-7 
Crdwil O 
M-CSCO U-40 
M-CSCO U-40 
ADEN 
Peter Bawden [ lL 220 rdwil RI 
ALIX 
Commonwealth Orig Co | ? 7 Net 
ATHABASCA 
Hi-Tower Drig 


& 


BENTLEY 
Peter Bawden Di 
3RETON 


Peter Bawden [ 











Type 


Contractor's Name Power 


Total HP 
All Main 
Mud 
Pumps 


Total HP 
Avail 
able t 
Drwwks 


Rated 
Depth with 


4%” Pipe 


Drawworks 
Make and 
Model 














CESSFORD 

Precision Drig Co Ltd 
CONSORT 

Precision Drig Co Ltd 
CROSSFIELD 

Peter Bowden Drig Ltd 

Gardner Bros Drig Co Ltd 


CUT-OFF CREEK 
Arrow Drig Co 


CYNTHIA 
Peter Bawden Drig Ltd 
Ryland Drig Ltd 


DiI DSBURY 
Regent Drig Co Ltd 
DRAYTON VALLEY 
Arrow Drig Co 
Cascade Drig Co Ltd 
Hi- Tower Drig Co Ltd 
Regent Drig ee Ltd 


EAGLESHAM 

Gustavson Drig Co Ltd 
EAST COULEE 

Cascade Drig Co Ltd 


EDMONTON 
Parker Drig Co of Canada 
Ltd 
EDSON 
Gardner Bros Drig Co Ltd 
FORT NELSON 
Commonwealth Orig Co Ltd 
FOX CREEK 
Hewgley Drig Co of Canad 
Ltd 


Peter Bawden Drig Ltd 
Duke Drig Co Ltd 


GARRING TON 
Brinkerhoff Drig Co Ltd 
GILBY 
Arrow Drig Co 
Peter Bawden Drig Ltd 


GOLDEN SPIKE 

Arrow Drig Co 
GRANDE PRAIRIE 

Parker Drig Co of Canada 

Ltd 

HARMATTON 

Commonwealth Drig Co Ltd 9 

2 


Regent Drig Co Ltd 6 
HIGH PRAIRIE 
Gustavson Drig Co Ltd 


HUSSAR 
Hi- Tower Drig Co Ltd 5 
Jennings Drig Co (Alberta) 1 


Ltd 
Rine Drig Co of Canada Ltd | 
INNISFAIL 
Brinkerhoff Orig Co Ltd 
Hi- Tower Drig t, Ltd 
Parker Drig Co of Canada 
Ltd 


JOFFRE 
Commonwealth Drig Co Ltd 


KAYDEE 
Peter Bawden Drig Ltd 


Brinkerhoff Drig Co Ltd 


Trinity Canadian Drig Co 
KEYSTONE 

Rine Drig Co of Canada Ltd 

Ryland Drlg Ltd 


KINUSO 
Cascade Drig Co Ltd 


LEOuC 

Precision Drig Co Ltd 
LOBSTICK 

Peter Sawden Drig Ltd 
L@DGEPOLE 

Brinkerhoff Drig Co Ltd 

Cascade Drig Co Ltd 


MEDICINE HAT 
Keayon’s Drig & Serv Ltd 
Precision Drig Co Ltd 


Ideco H- 30-D 


Ideco H-30-D 


“Oilwell”’ 76 
**Oilwell’’ 946 


Ems co GB-350 


Not! T-32 
Emsco 350 


~S 
3s 


> 


33338 8 


Ideco H-40 


Emsco GB-350 
M-CSCO U-34 
Natl 50 
Brwstr N-4 
Ideco H-40 


ADADAIMM 


Nati 50 
Nat! T-20 


Nat! 50 


Natl 75 


Ideco 7-11 


Emsco H 800 
Emsco J 750 
mM-CSCO U-40 
M-CSCO U-20 


Emsco GA-350 


Emsco CB-350 
M-CSCO U-36A 


Emsco GB-350 


Nati 50 


ideco 700 
Nat! 55 
Brwstr N-75 


Not! T-45 


Nat! 50 
Beth C-30 


Brwste N-45-M 


Noti 50-A 
“*Oilwell’’ 76 
*“*Oilwell’” 76 


Brwstr N-7 


Nat! 55 

"Oilwell" 96 
**Oilwell”’ 76 
Emsco GC-500 
Emsco GC-500 
Emsco GC-500 


Brwstr N-55 
Emsco 450 


Natl 50A 
Natl SOA 


M-CSCO U-34 
Emsco GB-350 


Naot! T-32 
Crdwil D 
Nati 50 
Naot! T-32 
Nat! 50 


Frnks Comet 658 
Ideco H-20-D 
Natl T-20 





Total HP 
All Main 


Type 


Contractor's Name Power 


Mud 
Pumps 


Total HP 
Avail 
able t 
Drwwks 4 


Drawworks 
Make and 
Mode 


Rated 


Depth with 


Pipe 








MOOSE MOUNTAIN 
Commonwealth Drig Co Ltd 


NAMPA 
Commonwealth Drig Co Ltd 


NEVIS 

Calgary Oil Field Serv Ltd 
NORDEGG 

Parker Drig Co of Canada 

Ltd 

OYEN 

Precision Drig Co Ltd 
PARADISE VALLEY 

Peter Bawden Drig Ltd 
PEMBINA 

Peter Bawden Drig Ltd 


Cactus Drig Corp Ltd 
Cascade Drig Co Ltd 
Commonwealth Drig Co Ltd 


Gustavson Drig Co Ltd 
Parker Drig Co of Canada 


Ltd 
Petrolia Orig Ltd 


PINCHER CREEK 
Brinkerhoff Délg Co Ltd 


Jennings Drig Co (Alberta) 
Ltd 
Regent Drig Co Ltd 
RIMBEY 
Regent Drig Co Ltd 
ROCKY MOUNTAIN HOUSE 
Jennings Drig Co (Alberta 
Ltd 
SILVER HEIGHTS 
Peter Bawden Drig Ltd 
SIMONE TTE 
Brinkerhoff Drig Co Ltd 
Petrolia Drig Ltd 
SLAVE LAKE 
Duke Drig Co Ltd 
SUNDRE 
Peter Bawden Drig Ltd 
Cascade Drig Co Ltd 
Hi-Tower Drig Co Ltd 
SUNN YNOOK 
ommonwealth Drig Co 
SWAN HILLS 
Peter Bawden Drig Ltd 


Ltd 


Commonwealth Drig Co Ltd 


Double-A Drig td 
Hi- Tower Drig 


Kenyon’s Drig & Serv Ltd 

Parker Drig Co of Canada 
Ltd 

Regent Drig Co Ltd 


Am OWNNN—Nw” 


nn 


TwO CREEKS 

Arrow Drig Co 
VALLEY VIEW 

Cascade Drig Co Ltd 
VAUXHALL 

Coultis Drig Ltd 


VIRGINIA HILLS 
Peter Bawden Drig Ltd 


Cascade Drig Co Ltd 
Gustavson Drig Co Ltd 
Parker Drig Co of Canode 


Ltd 
Regent Drig Co Ltd 
WARBURG 
Ryland Drig Ltd 


WATERTON LAKES 
Commonwealth Drig Co Ltd 


WAYNE 
Commonwealth Drig Co Ltd 


1275 


550 
7 


120 


Nat! 808 


Ideco H-35D 
Natl 0 


Wisn Spr 38 


Nat! 110 


Natl T-12 
Crdwil 


Not! 1-32 
Not! T-32 
Not! T-32 
Natl 30 

Nat! 50 

Ideco H-40D 
Emsco GB-350 
Emsco GB-350 
M-CSCO U-34D 
Nati SOA 

Nati T-32 
Nal 50 


Nat! 50 
M-CSCO U34D 


Nat! 110 


Nat! 125 
Not! SOA 


mM-CSCO U-15 


Crdwil S$ 


Emsco GB-800 
M-CSCO U-40 


Nati 50 


Nat! 80-8 
M-CSCO U-20 
**Oilwell” 76 


Ideco H-40D 


Nat! 55 
mM-CSCO U-40 
Nat! 590-A 
Ideco 7-11 
Emsco GC-500 
Ideco H-525 
**Oilwell’’ 64 
“Oilwell” 66 
**Oilwell’’ 66 
Crdwil 151 
**Oi lwell”” 76 
**Oilwell’’ 46 
Brwstr N- 
Brwstr N 
Brwstr N 
Brwstr N- 
Brwstr N 


Emsco J-1250 
Nat! 80B 


Ideco H-25-D 


Nat! 100 
**Oilwell”’ 76 
Nat! 75 
Brwstr N-75 
Nati 50 

Natl 110 1500 


Emsco GA-350 720 


12,000 


6, 00 
6,500 


2-1/2” 


16,000 


8 


S88ssssss 8 


PA PRODAAANIIA AALS 
$38 
2OO 


ss 


0 @ DOO ONO 
3 


S8Be8s3 


r 
i3 
-o 


3 


eeeeees 
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Name 


Contractor 


Total HP 
All Main 
Mud 
Pumps 


Type 
wer 


Total HP 
Avail 
able t 
Drwwks 4 


Drawworks 
Make and 
Mode 


Rated 
Depth with 


Pipe 





WETASKIWIN 
Jennings Orig Co (Alberta) 
Ltd 
WILLESDEN GREEN 
Gustavson Drig Co Ltd 
WINTERING HILLS 
Cactus Drig Corp Ltd 
WORSLEY 
Commonwealth Drig Co Ltd 
Regent Drig Co Ltd 


Big Indian Drig Co Ltd 


Parker Drig Co of Canada 
Ltd 
Trinity Canadian Drig Co 


BEAVER RIVER 
Arrow Drig Co 
BLUEBERRY 
Cactus Drig Corp Ltd 


BUBBLES 
Peter Bawden Drig Ltd 
Regent Drig Co Ltd 
CAMERON RIVER 
Arrow Drig Co 
CHARLIE LAKE 
Cascade Drig Co Ltd 


CLARKE LAKE 
Brinkerhoff Drig Co Ltd 
DAWSON CREEK 
Trinity Canadian Drig Co 
FORT NELSON 
Peter Sawden Drig Ltd 
FT ST JOHN 
Cactus Drig Corp Ltd 
Calgary Oil Field Serv 
Cascade Drig Co Ltd 


Ltd 


LAPRISE CREEK 
Brinkerhoff Drig Co Ltd 

PETITOT RIVER 
Brinkerhoff Drig Co Ltd 


VIRDEN 
Coultis Drig Ltd 


30 


275 
215 


800 
260 


15 dsl 
21 dsl 


Beth 55 Twister D0 


Ideco H-40 300 


Emsco GB-160 275 


Bew str N-7 
Brwstr N-4 


BRITISH COLUMBIA 


6 gas 
7 gas 
10 gas 
11 ges 
4 dsl 
CG dsl 
1 dsl 
4 


70 


MANITOBA 


os 


ds 248 


Mayhew 
Mayhew 
Mayhew 
Mayhew 
“Oilwell” 76 
Nat! 50-A 
Emsco GC-500 
Not! 80-8 


Emsco GC.500 


Emsco G3 350 
Emsco GB 350 


M-CSCO U-15 
Brwstr N-7 
5B. B01 


Emsco © 


Wisn Rdair 
Nat! 530 


Emsco GB-500 
Emsco A-806 
Emsco GB. 500 
Emsco GS- 500 
Wisn Spr 38 
Naot! SOA 
Ideco 7-11 
Emsco 


3350 


Nat! SOA 


Wgnr Mrhse TD2 


NORTH WEST TERRITORY 


Peter Bawden Drig Lt 


Big Indian Drig Co 


WINDSOR 
Eakle & Holder Drig 


Precision Drig Co Ltd 


Double-A Drig Co L 


ALAMEDA 
L & J Drig Ltd 


BENSON 
Commonwealth Drig Co | 
CARNDUFF 


Commonwealth Orig Co L 


CARLYLE 
Ryland Drig Ltd 


CARNDU FF 

Regent Drig Co Ltd 
COLEVILLE 

Precision Drig Co Ltd 
CYPRESS LAKE 

Precision Drig Co Ltd 
ESTEVAN 

Hunter Drig Ltd 

Porter Drig Ltd 


Regent Drig Co Ltd 


ENNISKILLEN 
L & J Drig Co Inc 


250 
60 


11 dsl 
16 dsl 
5 gas 

gos ~ 


ONTARIO 
wr 
QUEBEC 


a7 
cos 470 


SASKATCHEWAN 


ds 340 
ds 340 


Not! T.32 
“Oilwell” 
Mayhew 


44B 


Mayhew 


Nat! T.20 


Ideco H-30-D 


ideco H- 30 
Ideco H-40 


Nat! 50 


Emsco GA-250T 


Nat! 30 
Ideco H- 40D 


Nati T-32 


Brwstr N-4 


ideco H-30-D 


ideco 525-D 


Crdwil 
Crdwil 
Nat! T.32 
Nati 50 
Brwstr N-4 


Crdwil S 
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6,000 


6,500 


4,000 


8,00 


600 , 
260 9,000/3.1/2"" 


3 


sees 


> 
3s 
o 





Contractor's Name 
GLEN EWAN 
Regent Drig Co Ltd 
GOODWATER 
Regent Drig Ce 
KAYVILLE 
Central-Del Rio Oils Ltd 
Drig Div 


KINDERSLEY 

Rine Orig Co of Canada Ltd 
MAPLE CREEK 

Precision Drig Co Ltd 
MORSE 

Commonwealth Drig 


Ltd 


OUNGRE 
Regent Drig Co Ltd 
PINTO 
Commonwealth Drig 
ROCANVILLE 
Coultis Drig Ltd 
SASKATOON 
Precision Dri 
STEELMAN 
Commonwealth Drig 


3 


SWIFT CURRENT 


Precision Drig C 


WEYBURN 
Central-De! Rio Oils 
Drig Div 


Total HP 


All Main 





Total HF 
Avail 
able t 


Drawworks 
Make and 
Mode! 


Brwstr N-4 


westr N.4 


Nat! © 


Crdwil L Teoiler 


Brwstr N-4 


Not! 50 


Nat! T.20 


Nat! T.32 


Ideco H-25[ 


Not! T-2 
Jewstr N-4 
Crdwil [ 


rdwil TR 4&4 





Some Contract Rigs in 











Sig Chief C 


MENDOZA 
Kermac 


wig & 


Delta Drig Cc 


ALAGOAS 
Brantly Drig Co (intl) inc 


BELIZE 
Kerr-McGee Oil Ind Inc 


Big Chief Drig Co 


An-Son Drig Co 


SANTANDER 
Liane Drig Co 


Drig & Exp! Co Inc 


CAMAGUEY 
C J Simpson Drig Co 


SANTA CLARA 
C J Simpson Orig Co 


ORIENTE PROVINCE 
C J Simpson Drig Co 


»9 


Drig Co of Venezuela 3 


28 
4) 
42 


5] 


4! 


1 


ARGENTINA 
ds 1875 
ds! 800 
ds 800 
ds 800 
dsl 800 
ds! 800 
AUSTRALIA 


dsl 1300 


BRAZIL 


ds 8K 


Ems 


Not! 7 
Nat! 
Natl 
Nat! 
Nat! 


BRITISH HONDURAS 


14 
50 


falalelelalealela’ 
er ee eee) 


2 


be 
C=) 


495 
1000 
BOLIVIA 


gas 1545 

gos 1875 
COLUMBIA 

ds! 1300 

ds! 1000 

ds! 10% 

dsl 

ds! 

dsl 

dsl 

ds! 


dsl 
dsl 


ds! 

COSTA RICA 
1800 

CUBA 


ds! 


dsi-gaos 
dsl-gos 


dsi-gos 


Nai 50 


Nat! 55 


Ems 800 


Emsco 1250 


Urdwil O 70 
Crdwil J-4% 50 
Nat! 55 10% 
Ideco 1-400 194 
Frnks 658-DTD wr 
Failing MGG 100 
ideco H-25 4 
Ideco H- 30 177 


ideco H-30 100 


2000 


“Oilwell” 96 


Emsco D-450 
M-CSCO U-40 


Nati T.32 





Veita Overseas [ 


ABRUZZ 
Delta Overseas Drig 


EMILIA 
Delta Overseas Drig Ce 


Parker Drig 


Drig & Exp! Co Inc 


Walters Drig Co In 


Drig & Expi Co! 


Santa Fe Drig CG 


ANZOATEGUI 


Helmer: *. Payne In 


BARINA 


Helmerich & Payne In« 


Perforaciones Delta C A 


(Caracas Venezuele 


EASTERN 
Perforaciones Delta C A 


(Caracas Venezuela) 


GULF OF PARIA 
Perforaciones Delta C ABge 


LAKE MARACAIBO 


JORDAN 


LIBYA 
1000 
MEXICO 
150 


TURKEY 
ds! 12 


gas 


ds! 10 


VENEZUELA 


wm 


dsl 


Natl 
Lrdwi 
Nat! 80-8 
Nat! 100 


Ideco H-40-D 
Ideco H-40.D 
Failing 2066 
Ideco H-40-D 
Emsco UBLS 
Ideco H-30-D 
Crdwil R 
Crdwil R 
Crdwil TR 
Crdwil TR 
Crdwil TR 


Emsco J-1250 


1250 





Contractor's Name 


Oi! Well Serv Co 
ACRAMENTO COUNTY 
Rusty Walters Drig Ce 

MOFFATT COUNTY 


J Sprech 
J U Sprecher 


LA PLATA COUNTY 


Gardner Bros Drig Co Inc 


CENTRALIA COUNTY 
T M Pruett Drig Contr 

FRANKLIN COUNTY 
Pep Drig Co 


HAMILTON COUNTY 
Pep Drig C 


DAVIESS COUNTY 


Henry Gwaltney Drig Co 


GIBSON COUNTY 
jury Drig C 


KNOX COUNTY 


Henry Gwaltney Urig © 


PIKE COUNTY 
Henry Gwaltney Drig C 


EUNICE PARISH 
Harris Urig Co In 
PARISH 


| 
L 

Pp la 

enrod Drig 


A A 
LA SA 


RAYNE PARISH 
Sunnyland Contg Co Inc 

SPRINGHILL PARISH 
Crusader Drig ® Serv 

TENSAS PARISH 


Win Hawkins Drig Co 


9 
VILLE PLATTE PARISH 


Harris Drig Co Inc 


30LTON COUNTY 


Graham Bros Oi! Well Serv 


NATCHEZ COUNTY 
Thornbrugh Well Serv 


340 


dsl 350 


COLORADO 
250 
ILLINOIS 
300 


425 


425 


INDIANA 


10 


ds! 200 


LOUISIANA 


145 


Ideco 3 
Cooper D50 


Brwstr N-45 


Wi sn Mogu! 


Ideco H.35 


MONTANA 


Kermac Drig Co of V-1 dsl Emsco A-800-E 1500 13,000 
Venewela V-2 dsl Emsco A-1100-E 1500 16,000 
Perforaciones Delta C ABge 13. dsl Emsco J-1250 1290 15,000 Signal Oilfield Serv In 
ge dsl-elec Emsco ECB 1200 15,000 . te eae 
Bge 15 dsl-elec Emsco ECB 1200 15,000 | ROSEBUD COUNTY 
Bge dsl-elec Emsco ECB 1200 15,000 Great Northern Drig Co Inc 


GLENDIRE COUNTY 


250 


MONAGUS 
Helmerich & Payne Inc 


WESTERN 
Helmerich & Payne Inc 
Perforaciones Delta C A 
(Caracas Venezuela) 


dsl 
dsl 


stm 
ds! 600 
dsl 1000 
dsl 19” 


Total HP 


All Mair 
Type Mud 


Power Pump 


Nat! 125 
Nat! 125 


Naot! 341 

Emsco G- 50 500 
Emsco GB-80C 900 
Nat! T-12 12 


U.S. Rotary Workover Rigs 


HP 
Drawwork 
Make and 


Mode 





BAKERSFIELD 
Oil Well Serv Cc 


GLENN COUNTY 
Rusty Walters Urig Ce 
KERMAN COUNTY 
Oil Well Serv Co 


KERN COUNTY 
Tine Gaiser Drig Co 
LONG BEACH COUNTY 
Macrate Prod Co 


CALIFORNIA 


dsl 500 
ds! 400 
LPG 400 
LPG 400 


ds! 360 


300 
300 


Ideco 40 
Ideco 40 
Ideco W 
Ideco W 


Wisn Forcair 


Ideco 30 
Ideco 35 Drive-In 


Ideco H-30-AD 
Wgnr-Mrhse M41A2 350 
Wgnr-Mrhse 15-40 300 








STILLWATER COUNTY 
Great Northern D nc dsl 


NEW MEXICO 


yy tdw 


EDDY COUNTY 


chs 
350 


Carper Urig Co In gas 
jas 
FARMINGTON COUNTY 
gnal Oilfield Serv In LPG 
SAN JUAN COUNTY 
gardner Bros Drig Co Inc 19 gas-btne 
NORTH DAKOTA 
SATTINEAU 
Exploration Drig Co ; D Beth S 
WILLIAMS COUNTY 


Exploration Drig Co 


DOVER COUNTY 
Glenn Gillespie *% Sons 


TUSCARAWAS COUNTY 
c 


Glenn Gillespie &% Sons 


OKLAHOMA 
ARDMORE 
aod Drig Co 


gas-btne 1000 =Frnks Gnt Clipper 
SO 
1 


btne 0 Crdwil KL 
BEAVER COUNTY 

Beckman Inc 1530 MiW P.42 
CUSHING COUNTY 

Glenn Gillespie & Sons 360 
GARFIELD 

Dirickson-Lewis Drig Co 750 
GARVING COUNTY 

Beckman Inc 150 
GRADY COUNTY 

Dick Wegener Drig Co 1900 Nati 130 
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Name 


LINCOLN COUNTY 
Delaney Drig Co 
LOGAN COUNTY 
Dirickson-Lewis Drig C 
MCCLAIN COUNTY 
E L Oliver Drlg Co 
NOBLE COUNTY 
Dirickson-Lewis Drig Co 
OKLAHOMA COUNTY 
Beckman Inc 
PITTSBURG COUNTY 
E L Oliver Drig Co 
SEMINOLE COUNTY 
Jonco Drig Co 


ALICE COUNTY 
WM & W Well Serv Co 


ANDREWS COUNTY 
Beckman Inc 


Mac Drig Co 


BEAVER COUNTY 
Beckman Inc 
CAYUGA COUNTY 
Mobile Well Serv 


ECTOR COUNTY 
Beckman Inc 


Gardner Bros Drig Co Inc gos-btne 
GALVESTON COUNTY 

Columbia Drig Co Bge 
GRAY COUNTY 

Beckman Inc 

Spradiing Orig Co 
HOUSTON COUNTY 


stewart s Lasing Lrew 


HUTCHINSON COUNTY 
Spradling Drig Co 

LIBERTY COUNTY 
Texas Workover & Oilwel 
Serv Co 

LIPSCOMB COUNTY 
se ckman Inc 
ITTLEFiELL COUNTY 


Sitton & Norton Drig Cc 


MAVERICK COUNTY 
Pool & Gerlich Dri 
ODESSA COUNTY 


J E Perkins Inc 


gX 


PAMPA COUNTY 
Wagner & Wyant Dr 
PECOS COUNTY 
E L Oliver Orig Co 


g 


Total HP 


Drawworks Avail 
Make and able tc 
Drwwks 


M-CSCO U-34 


Nat! T.20 


Beth 450 


Nati T.16 


MIW P.42 


Nat! SOA 600 6,000-10,000 


Emsco 160 200 


Wisn Spr 1S 


M-CSCO U-15 
Beth S-45 450 


MIW P.42 200 


Tiw 0 
Frnks 65-44 DTD 200 


Natl T-20 200 
Beth S-50 185 


M-CSCO U-34 300 
Nat! T-25 350 


"Oilwell" 76 750 


MIW P.42 175 
M-CSCO U-24 


Cooper E 

Cooper 420 
Looper 420 
Cooper 420 


M-CSCO U- 


Brewstr N- 


MIW P.42 

Wisn Gnt 

M-CSCO U-34 

Wisn Grt 

M-CSCO U.- 15 450 
Wisn Gat 42 400 
Wisn Got 42 450 


M-CSCO U-34 300 


Not! T-12 185 
L C Moore Tir Mtd 











Total HP 
Drawworks Avail 
Make and able t 
Model Drwwk 


Redwel! Serv Co Ltd 2 Crdwil | 
Crdwil L350 
FOX CREEK 
Prairie Well Serv Co Ltd { 2 Cooper 


MEDICINE HAT 


Kenyon’s Drig & Serv Ltd 
SWAN HILLS 
Kenyon’s Drig & Serv Ltd 
RED DEER 
Chupp Well Serv Ltd 
TURNER VALLEY 
Prairie Well Serv Co Ltd 9 dsl 


SASKATCHEWAN PROVINCE 


Frnks Comet 658 25 
Crdwil 151 
Ideco M-25-D 


185 Frnks 


ESTEVAN 
Souris Serv Co Ltd 5 gas 
OxBOwW 
Souris Serv Co Ltd Crdwil AL 
Frnks Rkt 33 OTD 
Crdwi! AL 
Mayhew 2000 


Mayhew 2000 








U.S. Cable Tool 
Drilling Contractors 


B 
8 & B DRLG CO Whitlash Montana 
BAGGETT DRLG CO 4305 Univ Dr Wichita Falls Tex 
C H BARKER Box 91 Toronto Kans 
BAR-LEE DRLG CO Box 7264 Tulsa Okla 
BENNETT ORLG CO 1381 E 26th St Tulsa Okla 
BERNHARDT DRLG CO 2469 Grand River Detroit 1 Mich 
BILL’S DRLG SERV 617 Union Nat! Bidg Wichita 2 Kas 


Cc 
CAPITOL DRLG & SERV CO 854 S Grant St Casper Wyo 
CECIL CHISLER & SON Fairview Rt 2 Fairview W Va 
HARRY L CULLET Purefoy Hotel Talladega Ala 
CUMMINS DRLG CO Altamont Ili 


D 
D & J DRLG CO Rt 2 Box 219A Okemah Okla 
WL DILLIER Box 341 Casey Iii 
DOBSON WELL SERV Box 282 McLeansboro Il! 


E 
EATMON DRLG CO Box 535 Kimball Net 
KING EDWARDS (Edwards Dri ) Box 1140 Grahan Tex 
ELLIS DRLG CORP Box 393 Colorado City Tex 


F 


PLEASANTON COUNTY 
J E Hillier Crdwil KM-250 400 8,500/3- 1/2" FAIRMAN DRLG CO Hammersley Fork Pa 


SCURRY COUNTY 
E L Oliver Drig Co J 600 M-CSCO U-15 600 6,000- 10,000 G 


WICHITA FALLS COUNTY a 
McAlister Weil Serv l LPG 80 Reverse Circ Rig 


WINNSBORO COUNTY 
Winnsboro Well Serv Co 


S0LL GRAVES & MECHLING INC 205 Bearinger Bidg Saginaw Mict 


ms GRAHAM-MICHAELIS OIL CO 211 N Broadway Wichita 2 Kans 


btne 145 Frnks Rocket -1/2"° 
btne 145 Fmks Rocket ts H 


WY OMING HIGHLAND OIL Box 263 Jasper ind 


HIPP CHAS E Box 26 Graham Tex 
HOLT BROS DRLG CO Box 236 Pampa Tex 
HOUCHINS DRLG CO Box 388 Mt Carmel Ii! 


Canadian Rotary Workover Rigs j 


NATRONA COUNTY 


Morrison Drig Co ds! Frnks Comet 50 13,000/2 





_ CHARLES M JAMESON Box 532 Vernal Utah 





Rig Type 
Contractor s Name N Power 


Total HP Total HP 

All Main = Drawworks Avail 
Mud Make and able to 
Pumps Model Drwwks 





BUCK JONES DRLG CO Box 1085 McCamey Tex 


K 
KAY DRLG CO INC Box | Liberal Kans 


KERSEY & CO Box 305 Artesia N M 
KIRBY OIL IND INC 5107 Center St Omaha 6 Neb 
EARL KNOX DRLG CO Box 125 Coweta Okla 


ALBERTA PROVINCE 


EDMONTON 
Prairie Well Serv Co Ltd 4 gas 140 Ideco 50-60 6,000 
5 gas 140) Crdwil KL 6,000 
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R 
REX & MORRIS DRLG CO Box 334 El Dorado Kans 
J W LAWRENCE Box 942 Conrad Montana ROBINSON BROS OIL PRODUCERS Box 430 Borger Tex 
LIN-MOUR DRLG CO 1112 Oil & Gas Bldg Wichita Falls Tex J W RUDY Box 684 Clay City Ill 
LOHMANN-JOHNSON DRLG CO INC 320 Indiana Bk Bidg Evansville ind s 
SEROBEE DRLG CO INC 412 Union Nati Bk Bldg Wichita Kans 
M SHIELDS OIL PRODUCERS Box 709 Shields Bidg Russell Kans 
‘*H-O ORLG CO Box 297 Cut Bank Montana SHULMAN BROS Box 191 Vandalia Ii! 
M L (MIKE) MARRS DRLG CO Box 985 Drumright Okia DON SLAPE DRLG CO Box 432 Olney I11 
MORAN BROS INC 1200 Oil & Gas Bidg Wichita Falls Tex C W STROTMAN DRLG CO 620 S 30th St Mattoon II! 
DAVE MORGAN DRLG CO Box 820 Blackwell Ok!a RAY SMITH DRLG CO 305 Simons Bidg Dallas Tex 
MORRISON DRLG CO INC Box 583 Casper Wyo SUTTON DRLG CO Box 6446 San Antonio Tex 
MURPHY & MCKERNAN Box 169 Pampa Tex 


MCQUEEN & STOUT DRLG CO 1113 Ft Worth Nati Bk Bidg Ft Worth 2 Tex T 
TEMPLE DRLG CO INC 320 Indiana Bk Bldg Evansville ind 


N TOLSON DRLG CO 213 Triangle Bldg Pawhuska Okla 
NEEDHAM DRLG CO Box 1285 Artesia N Mex TRIPLE $ ORLG CO Route 1 Box 393 Broken Arrow Okla 


RALPH G LADD Box 5 Haskell Okla 


Vv 
ie} V S$ & $ DRLG CO 1004 Ridgley Bldg Springfield II! 
OIEN OIL CORP Box 2235 Cut Bank Montana VEEDER SUPPLY & DEVELOPMENT CO Box 201 Cherryvale Kans 


Ww 
J H WAGNER DRLG CO Box 751 Eldorado Kans 
ART WEST DRLG CO 205 O’Michael Bidg Odessa Tex 
WEST CENTRAL DORLG CO 717 Citizens Bk Bidg Abilene Tex 
WESTERN DRLG CO INC 902 Lubbock Nat! Bk Bidg Lubbock Tex 


P 


PATTON DRLG INC Omheum Bldg Wichita Kans 
PAYNE BROS ORLG CO Box 15 Lawrenceville II! 
PERRINE & PERRINE DRLG CONTR Box 87 Sdem Il! 
LOUIS PITCOCK DRLG CO Box 749 Graham Tex 

C C POLLARD & SON Box 65 Ft Stockton Tex 

FRED POOL DRLG CO 3106 Lockheed Midiand Tex 


Y 
YATES DRLG CO 311 Camper Bidg Artesia N M 
WESLEY C YOUNG DRLG CO Box 5733 Sonora Tex 











‘U. S. Contract CABLE TOOL Drilling Rigs 











HAMILTON COUNTY 
Harry L Cullett 


TALLADEGA COUNTY 
Horry L Cullett 


MOFFAT COUNTY 
Western Drig Co Inc 


ROUTT COUNTY 
Western Drig Co Inc 


CHRISTIAN COUNTY 
Cummins Drig Co 
C W Strotman Drig Co 


VS &S Drig Co 
CLARK COUNTY 
Don Slape Drig Co 


CLAY COUNTY 
Shulman Bros 


CRAWFORD COUNTY 
WL Dillier 

FAYETTE COUNTY 
Cummins Drig Co 


KENKAKEE COUNTY 
Moran Bros Inc 

LAWRENCE COUNTY 
Payne Bros Drig Co 


ALABAMA 


gos-gaso-btne 
gas-gaso-btne 


gas-gaso-btne 


COLORADO 


btne 
btne 


btne 
btne 
dsl 


ILLINOIS 


9as-gaso 
gas 
gas 
gas 


btne 


gas-gaso 
gas-gaso 


gas 


gas-gaso 
gas-gaso 
gas-gaso 
gos-gaso 
gas-gaso 
99s-gaso 


LPG-gas 


dsl 
dsl 


3500 Crdwil H 
7500 Special 


5500 Star Spdr 


B Erie 48-L 
B Erie 48-L 


B Erie 36-L 
B Erie 48-L 
B Erie 48-L 


3500 B Erie 28-L 
4500 Crdwil H 
4500 Crdwil K 
2000 Wichtex 


— Crdwil K 


- Crdwil H 
- Crdvl H 


2000 B Erie 60-L 


2000 B Erie 24-L 
2000 B Erie 24-L 
2000 B Erie 60-L 
2000 B Erie 60-L 
3500 B Erie 26-L 
1250 B Erie 22-W 


7000 B Erie 36-L 


4000 B Erie 36-L 
4000 B Erie 3%6-L 


WAYNE COUNTY 
J W Rudy 


GIBSON COUNTY 
Highland Oil 


C W Strotman Drig Co 


POSEY COUNTY 
Houchins Drig Co 


DALLAS COUNTY 
Kirby Oi! Ind Inc 


BARBER COUNTY 
Patton Drig Co Inc 

BUTLER COUNTY 
Rex & Morris Drig Co 
J H Wagner Drig t, 

COWLEY COUNTY 
JH Wagner Drig Co 

ELLIS COUNTY 
Shields Oi! Producers 
VS&S Drlg Co 

GRAHAM COUNTY 
Bill's Drig Serv 

GREENWOOD COUNTY 
CH Barker 


MONTGOMERY COUNTY 


Veeder Supply & Dew Co BE 2 


RICE COUNTY 
SeRoBee Drig Co Inc 


RUSSELL COUNTY 
Shields Oil Producers 


Bennett Drig Co 


btne 


INDIANA 


ds! 
dsl 
gos 
gos 


geso 
IOWA 
gas-gaso 
gas-gaso 
KANSAS 


gos 


ds! 
gas-LPG 


gas-LPG 


ds! 
gos 


dsl 


dsl 
KENTUCKY 
LPG 


4000 Crdwil K 


- B Erie 24-L 

- B Erie 26-L 
4500 Crdwi! H 
4000 B Erie 3%L 


3500 Frnks Spddr 
B Erie 28-L 
Crdwil RL 


— Crdwil 


4500 B Erie 36-L 
4500 B Erie 36L 


4500 B Erie 36-L 


7000 B Erie 48-L 
3500 Cooper 


4500 Crdwil Spddr R 


— Wihkr-NR 32 


4500 B Erie 


- Crdwil RL 
— Cdl RL 


7000 Crdwil RL 


2250 B Erie 24L 
6000 B Erie 36 


6 
Graham-Michaelis Drig Co dsl 


DAVIESS COUNTY 
Payne Bros Drig Co 3. dsl 


MCLEANSBORO COUNTY 
Dobson Well Serv 3500 Wisn Snr 


23 . i 3500 Wisn Sar 4000 B Erie 36-L 
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Contractor's 


Name 





HENDERSON COUNTY 


Lohmenn-Johnson Drig Co Inc 2 


Temple Drig Co Inc 


HARGAN COUNTY 
Perrine & Perrine Drig Contr 


LEWALL COUNTY 
Goll Graves & Mechling Inc 
MACOMS COUNTY 
Bernhardt Drig Co 
OAKLAND COUNTY 
Goll Graves & Mechling Inc 
ST CLAIR COUNTY 
Bernhardt Drig Co 


GLACIER COUNTY 
M-H-O Drlg Co 


LIBERTY COUNTY 
B & B Drig Co (Montana 


TETON COUNTY 


J W Lawrence 


TOOLE COUNTY 
Dien Oil Corp 


BANNER COUNTY 
Eatmon Drig Co 
CHEYENNE COUNTY 
Eatmon Drig Co 
KIMBALL COUNTY 
Eatmon Drig Co 
RICHARDSON COUNTY 
Nemaha Oi! Co 


EDDY COUNTY 


Kersey & Company 
Needham Drig Co 


Yates Drig Co 


HOBBS COUNTY 
Art West Drig Co 
JAL COUNTY 
Art West Drig Co 
LEA COUNTY 
Kersey & Co 


BEAVER COUNTY 
Kay Drig Co Inc 
CIMARRON COUNTY 
Kay Drig Co inc 
CREEK COUNTY 
M L (Mike) Marrs Drig Co 
COWETA COUNTY 
Earl Knox Drig Co 
KAY COUNTY 
Dave Morgan Drig Co 
MUSKOGEE COUNTY 
Ralph G Ladd 
NOWATA COUNTY 
Bennett Drig Co 
OKMULGEE COUNTY 
D& Jj Dlg Co 
M L (Mike) Marrs Drig Co 
OSAGE COUNTY 
Bennett Drig Co 
M L (Mike) Marrs Drig Co 
Tolson Drig Co 
TULSA COUNTY 
Bor-Lee Drig Co 
Bennett Drig Co 


Triple S Drig Co 


WASHINGTON COUNTY 
Bennett Drig Co 


CLEARFIELD COUNTY 
Fairman Drig Co 


SP mWWN— BN 


btne 
bine 


btne 


MICHIGAN 
LPG 
btne 
LPG 


dsi-btne 
MONTANA 

gas-bdtne 

dsl 

dsl 


gas 


gas-gaso 
gos-gaso 


dsl 

gas-LPG 
NEBRASKA 

prop 

prop 


prop 


gas 150 
NEW MEXICO 


185 


120 


gas-goaso 
gas-gaso 
gas-gaso 
LPG 
LPG 
LPG 
LPG 


LPG 


180 


145 


gas-gaso 120 


OKLAHOMA 


dtne 


219 


btne 145 


LPG 145 


LPG 90 
LPGgos 

gas-gaso 

LPG 


btne 


LPG 


LPG 
LPG 
LPG 


LPG 
LPG 
LPG 
btne 


LPG 
PENNSYLVANIA 


ds! 
dsl 
gas 
gas 
dsl 


4500 
1800 


4500 Crdwi! 
1800 B Erie 24-L 


6000 B Erie 361 


B Erie 
B Erie 
B Erie 


WL 
OL 
48-L 
B Erie %L 


Natl 


B Erie 


B Erie 
B Erie 


) Crdwil RL 
Wikr-Ner 


Crdwil RL 


0 Wichtex C-40 


Nat! 3 

Wich Spddr 55 
Nati 3 

Wich Spdr 66 
Wich Spdr 66 
Wich Spdr 61 
Wichita 55 

Ft Wrth Spr J 
Ft Werth Jumbo J 


Crdwil RL 
Crdwil KL 


Wich Spddr 41 


B Erie 48 
Crdwil RL 


4500 B Erie 36-L 


3000 B Erie 28-L 


6500 Crdwil RL 
2500 Star Spddr K 
2500 B Erie 60-L 


5000 Star Spddr 45 
5000 B Erie %L 


3250 B Erie 28-L 
5000 B Erie 36-L 
5000 Wikr-NR S.33 


4000 Wikr-Nr 532 
4000 Star 45 

3250 B Erie 28-L 
3500 B Erie 60-L 


3250 B Erie 26-L 


8000 B Erie Spddr 48-L 
8000 B Erie Spddr 48-L 
8000 B Erie Spddr 43-L 
8000 B Erie Spddr 48-L 
6000 B Erie Spddr 36-L 





ARCHER COUNTY 
3aggett Drig Co 

CULBERSON COUNTY 
Fred Pool Drig Co 

COOKE COUNTY 
Chas E Hipp Co 


ECTOR COUNTY 
McQueen & Stout Drig Co 


GARZA COUNTY 
Western Drig Co In 
GRAY COUNTY 
King Edwards (Edwords 
Drig Co) 
Murphy & McKernan 


HUTCHINSON COUNTY 
Graham-Michoelis Drig Co 
Holt Bros Drig Co 
Moran Bros Inc 
Robinson Bros Oil 

MAVERICK COUNTY 
Louis Pitcock Orig Co 


Producers 


MCMULLEN COUNTY 
Sutton Drig Co 
MIDLAND COUNTY 
Fred Pool Drig Co 
MITCHELL COUNTY 
Ellis Orig Corp 
MONTAGUE COUNTY 
Lin-Mour Drig Co 
ODESSA COUNTY 
Art West Drig Co 


PECOS COUNTY 
Ellis Orig Corp 
REEVES CITY COUNTY 
Ray Smith Drig Co 
Sutton Drig Co 
SCURRY COUNTY 
Ellis Orig Corp 
SUTTON COUNTY 
Wesley C Young Drig Co 


TAYLOR COUNTY 
West Central Drig Co 

UPTON COUNTY 
Buck Jones Drig Co 


McQueen & Stout Drig Co 
WICHITA COUNTY 
Baggett Drig Co 


Lin-Mour Drig Co 


WICKE TT COUNTY 
Art West Drig Co 


YOUNG COUNTY 
Chas E Hipp Co 


UINTAH COUNTY 
Charles M Jameson 


LOGAN COUNTY 
Allen Drig Co 


MARSHALL COUNTY 
Ceci! Chisler & Son 


WYOMING COUNTY 
Allen Drig Co 


CASPER COUNTY 
Morrison Drig Co 


JOHNSON COUNTY 
Capito! Drig & Serv Co 


SUBLETT COUNTY 
Capito! Drig & Serv Co 


$-33 





btne 
btne 
bine 
LPG 
LPC 


btne 


bine 


145 4500 
145 4500 


g9s-gaso 
gos-g aso 
ds! 175 - 

LPG 145 3500 
LPG-ges 175 4500 
gas 200 4500 


225 4000 


145 S000 
600 11,000 


45 2400 


40 1000 
100 2500 
145 5000 


gas 


gos 
dsl 


bine 
bine 
btne 
btne 
bine 


UTAH 
gos-gaso - 
WEST VIRGINIA 


145 5000 
175 3500 


3500 


gas 
gos 


78 300 
145 4000 
78 3000 


gas 
gos 
gos 
128 5000 


gos 
WYOMING 


bine 
bine 
bine 
bine 


6000/2- 
10,000/2.- 


10,000/2. 
135 2500 


145 35800 


7000 Wikr-Nr 


Ft Worth Soddr 
53000 8B Erie ™.- 
5000 B Erie %4- 
9000 B Erie 48-1 


5000 Crdwi! RI 
- Nati 3 


B Erie ¥ 


Wikr-Ne 


5500 B Erie 361 
5500 B Erie 


ROC 
4000 B Erie 3% 
7000 B Erie 4% 
S001 


Urdwil 


B Erie 4 


7000 Wich 4 


Jeth Twatr 


Ft Worth Soddr fF 


5000 B Erie UV 


8000 Crdwi! & 
8000 Crdwil F 
9000 Wisn Giant 


3000 BE 


2000 B 22-W 
1500 B Erie 28 
5000 B 


trie 
Erie ¥ 


~ Fe WethJ 


4000 Wikr-Nr 3 
2100 Wikr-Ne $4 
5000 Nati 3 
53000 Crdwi! RI 
BO00 Wikr-Nr 37 
7000 Wikr-Nr 34 
7000 Wikr-Ner 
6500 Wikr-Ne 


8000 Crdwil R 
8000 Crdwil R 


9000 B Erie 48 

5000 B Erie 361 
53000 B Erie 161 
9000 B Erie 48. 
9000 B Erie 48-1 


B Erie 361 
6000 B Erie Spddr 346 
5000 Nati Mech 2 
300 B Erie Spddr 28-1 
5000 B Erie Spddr % 
3000 B Erie Spdr 28-1 
6000 B Erie Spddr 34-1 


1/2" Crdwii K 
V2" Crdwil RL 


10,000/2-1/2°" Crdwil RI 


1/2” Crdvdl RIL 


3000 B Erie 28-1 


4000 B Erie 


Ml 
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U.S. Well Servicing Contractors 


oe 


ACME WELL SERV CO Box 1331 Abilene Tex 


ADAMS PROD SERV 2 Monte Vista Dr Bakersfield Calif 
CN ADKISSON JR Box 875 cCamey Tex 


ALBRIGHT WELL SERV CO Box 1192 Hobbs N 
ANDERSON OILWELL SERV Box 304 McPherson Kans 
ASHWORTH OIL WELL SERV CO Box 1109 “ay City Tex 

8 
BL & B WELL SERV CO 7003 N Clenents St Gainesville Tex 
BARNARD WELL SERV Box 617 Madison Kans 
B & B WELL SERV CO Box 321 Salem Ii! 
B & G WELL SERV P O Box 526 Winfield Kans 
B L & H DRLG CO INC Box 567 Kilgore Tex 
BEALL WELL SERV CO 571 San Jacinto Bidg Houston 2 Tex 
BECKMAN INC Gox 1524 Muskogee Okla 
BEVANS WELL SERV LTD Wainright Alberta Canada 
BILL’S WELL SERV Codell Kans 
BIVIN & SMOOT DRLG CO Box 147 Overton Tex 
BLACK GOLD WELL SERV Box 1427 OCS Lafayette La 
RAYMOND K BRAKE WELL SERV Box 285 Centralia Ii! 
BROWNING WELL SERV INC Box 163 McLeasboro | 

Cc 
C V C WELL SERV CO Box 169 Ft Morgan Colo 
CALIFORNIA PROD SERV INC 3252 Cherry Ave Long Geach 7 Cal 
CAPSHAW WELL SERV CO P 0 Box 1915 Casper Wyo 
R L CARPENTER Box 452 Sapulpa Okia 
CHASE WELL SERV INC Box 325 Chase Kans 
CHRISTY WELL SERV CO Box 516 Cortez Colo 
CLARK WELL SERV CO Box 4752 Skiahoma City 9 Okla 


CLARKE & DENNIS WELL SERV INC Box 5 Chapin Bidg Medicine Lodge Kas 


COLO WELL SERV INC Box 122 Rangely Colo 
COLUMBIA DRLu CO 127 C &1 Life Bldg Houston 2 Tex 
R A COOPER DRLG CO INC 711 Hulma Bldg Evansville 8 Ind 
COPELAND WELL SERV Box 641 Russel! Kans 
COPELAND & FULLER WELL SERV Box 237 Kenedy Tex 
CRAIG WELL SERV P O Box 1796 Hobbs New Mexi 
CREWS WELL SERV P O Box 756 Alice Tex 
C L CROTTY WELL SERV Box 66 Norphiet Ark 
CRUSADER DRLG & SERV INC Box 851 Springhill La 
PAUL CURTNER DRLG CO Box 1032 Jacksboro Tex 
D 
D & J SERVICES INC Box 1477 Levelland Tex 
D & L DRLG SERV Box 121 Perryton Tex 
D & $ WELL SERV CO Box 102 Cody Wyo 
DAPSCO INC Box 918 Airbase L aurel Miss 
R D DICKINSON & H F RICHARDSON DBA Well Serv Co Rt 2 Longview Tex 
DOBSON WELL SERV Box 282 UcLeasboro III 
ROBERT B DOE OILFIELD SERV Rt 1 19030 James Rd Bakersfield Calif 
E 
E— & O WELL SERV CO INC Box 3066 Odessa Tex 
EICHLER WELL SERV Box 515 Jacksboro Tex 
EXPLORATION DRLG CO 607 Natl Sk of Tulsa Bldg Tulsa Okla 
7 
FORSAN WELL SERV Box A-584 Forsan Tex 
FOUR “J” DRLG & WELL SERV P O Box 471 Drumright Okla 
FRUGE WELL SERVICE 1203 Center Vinton La 
G 
GLENN GILLESPIE & SONS Box 907 Cushing Okla 
GRAHAM BROS OIL WELL SERV Box 80 Brookhaven Miss 
HENRY GWALTNEY DRLG CO Box 289 Washington Ind 
H 
H & H DRLG INC Andrews Tex 
HAM & REANS INC Kermit Tex 
CARL S$ HAM INC Box 36 Andrews Tex 
DICK HAMM DRLG CO Box 575 Grandfalis Tex 
HARRIS DRLG CO INC Box 868 Eunice La 
HARRISON WELL SERV Box 21 Denver City Tex 
WIN HAWKINS DRLG CO 373 Sa Jacinto Bidg Houston 2 Tex 
J E HILLIER Box 67 Pleasanton Tex 


R-34 


HOFFMAN OIL WELL SERV CO Box 1167 Seminole Tex 
HOLSTON WELL SERV Zigler Blvd Jennings La 

IVAN HOLT WELL SERV Box 401 Russell Kans 
HYDRAULIC PIPE PULLING CO Box 391 Kilgore Tex 


J 


NEIL JACKSON & SONS Star Route East Artesia N 
JETMAR WELL SERV P 0 Box 736 Great Bend Kansas 
F “ JOHNSON WELL SERV 30x 613 Olney Tex 
K 
K & $ OIL WELL SERV INC Box 468 El Campo Tex 
L 
L & W WELL SERV MRH Box 120 Sulphur La 
LOCKE WELL SERV Box 312 Royalty Tex 
M 
MAC DRLG CO Box 2972 Houston | Tex 
MACRATE PROD CO 3341 Cherry Ave Long Beach 7 
MADDOX PROD CO 2909 Junipero Ave Lone Beach 6 C 
MADDUX WELL SERV Box 214 Riverton Wyo 
MAXWELL WELL SERV CO Box 475 New London Tex 
J F MCADAMS Box 1716 Hobbs N M 
MCALISTER WELL SERV Box 2214 Wichita Fals Tex 
MCDANIEL WELL SERV Box 456 Seminole Okla 
MCDONALD WELL SERV CO Box 2062 Abilene Tex 
MOBILE WELL SERV Gox 36 Cayuca Tex 
MOORE PROD SERV 1843 East “0” St Wilmington Calif 
MORRISON DRLG CO INC Box 583 Casper Wy 
N 
NICHOLS & FREEMAN WELL SERV Box 183 Grandfalls Tex 
.@] 
DIL CORP Sox 2235 Cut Bank “font 
IL WELL SERV CO 2405 Orange Ave Lone Beach 6 Calif 
LIVER OIL WELL SERV 200 Berkley Ave Evansville Ind 
is 
WIMPY PARKS CO P O Box 971 Spearman Tex 
) E PERKINS INC Box 3143 Odessa Tex 
LOUIS PITCOCK DRLG CO Box 749 Graham Tex 
POOL WELL SERV CO Box 1940 San Angelo Tex 
POOL & GERLICH DRLG CO Sox 1940 San Angelo Tex 
POST & BROWN WELL SERV 208 S Main Stafford Kans 
POTTER BROS Box 1578 Kilgore Tex 
PRAIRIE DRLG CO Box 2068 Casper Wyo 
PRICE-CAUDLE WELL SERV INC Box 453 Seminole Okla 
PRODUCERS WELL SERV INC Box 98 Boling Tex 
T M PRUETT DRLG CONTR Box 303 Centralia Il! 
R 


EN 


R O WS CO INC Box 369 Russell Kans 
R & R WELL SERV CO Box 637 Rangely Colo 
RAMEY WELL SERV 401-P Robertson Bidg Wichita Falls Tex 
RANGELY WELL SERV CO INC 321 C A Johnson Bide Denver Col 
ROBERTS WELL SERV P O Box 775 Levelland Tex 
Ss 
SCHAEFER WELL SERV Box 10 Victoria Tex 
SEIFRIED WELL SERV 117 S Wyandotte Dewey Okla 
SIGNAL OILFIELD SERV INC 415 Petroleum Club Bidg Denver 2 Colo 
CHAS A SIPES WELL SERV Box 382 Russell Kans 
SITTON & NORTON DRLG CO 406 Lubbock Nati 8k Bidg Lubbock Tex 
SPARTAN WELL SERV 207 S & S Bidg Corpus Christi Tex 
SPEARS WELL SERV INC Box 3187 Victoria Tex 
J D SPRECHER Box 299 Casper Wyo 
STAFFORD WELL SERV Linch Wyo 
STEWART'S CASING CREW Box 14086 Houston 21 Tex 
SUNNYLAND CONTRACTING CO INC Box 388 Rayne La 
T 
DUDLEY ELROD TAYLOR 118 Fifth Ave SE Cut Bank Mont 
TEXAS WORKOVER & OILWELL SERV CO Box 32 Liberty Tex 
BEUFORD THOMPSON PROD MAINTAINERS 2412 Clarinda Wichita Falls Tex 
THORNBRUGH WELL SERV CO Box 541 Natchez Miss 
J R TODD CO INC Box 168 Odessa Tex 
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U 
UNIVERSAL OILWELL SERV INC Box 1092 Snyder Tex 
UNITED OIL WELL SERV Box 368 Wink Texas 

v 
VARNER OIL WELL SERV Box 253 Royalty Tex 

w 
WM & W WELL SERV CO Box 931 Alice Tex 


WAGNER & WYANT DRLG CO INC 414 Petroleum Bidg Amarillo Tex 


J H WAGNER DRLG CO Box 751 El Dorado Kans 
DELBERT WALLACE WELL SERV Box 1262 Alice Tex 


DICK WEGENER DRLG CO 1820 First Natl Bldg Oklahoma City 2 Okla 


ART WEST DRLG CO 205 O’Michael Bidg Odessa Tex 
WESTERN OIL WELL SERV CO Box 345 Glendive Montana 
WILLIAMSON WELL SERV INC Box 3828 Odessa Tex 
WINNSBORO WELL SERV Box 102 Winnsboro Tex 
SAM E WOOD Box 546 Alvin Tex 

x 
X-PERT WELL SERV Box 1225 Hobbs N Mex 

Y 
YOUNG'S WELL SERV INC Box 1336 Seminole Okia 











U. S. Contract Well Servicing or Pulling Units 











How 
Unit t 
Trans 
ported 


Rig Make & Model 
Contractor's Name N No. of Unit 


Ne 
of 
Drums 


Estimated Capacity 


Pulling 


Can 
Unit 
Also 
Drill? 


Rig Make & Model 
Contractor's Name No No. of Unit ported 





ARKANSAS 


NORPHLET 
C L Crotty Weill! Serv Wi sn Mogul! Truck 


Wisn Spr Truck 


CALIFORNIA 


3AKERSFIELD 


Adams Prod Serv Wisn Spr Trcr Trailer 


Robt 8B Doe Oilfield Ser Crdwii H Truck 


Crdwil HL Truck 


Hopper Truck 


Hopper Truck 


Ho pper Truck 


Hopper IGFA Truck 


Hopper IGFA = Truck 


Oil Well Serv Co Ideco 40 Trailer 


Ideco 40 Trailer 


Ideco 30 Trailer 


Crdwi! Trailer 


Ideco 30 Trailer 


Ideco H-25 CD Self-Prop 


CASTAIC 


Calif Prod Serv Inc Truck 


Truck 
Trailer 
Self-Prop 
Self-Prop 


Emsco 500 


Hopper G 

Hopper G 

Hopper 1G 

Hopper G 
KERMAN 


Oil Well Serv Co Ideco Trailer 


wr 
~N 


Ideco 35 Self-Prop 
LONG BEACH 
Calif Prod Serv Inc Trailer 
Trailer 
Truck 
Truck 


Truck 
Truck 
Trailer 


Hopper MTA 
Hopper MTA 
Crdwii “R” 
Hopper G 


+ FPP 


Hopper 1G 
Wgnr Mrhse 
Hopper G 

ideco H- 30 
Hopper G 

Wonr Mrhse 
Ideco H-30 


Trailer 
Trailer 
Trailer 
Trailer 


$F Ft 


= 
~SBAuW BOwo ue ee 


Macrate Prod Co 


Wgnr-Mrhse Trailer 


Wanr-Mrhse Trailer 


Wonr-Mrhse Trailer 


Meddox Prod Co Hopper Truck 


NRNNR KYNRR RRR 


PD OD me = NW PNW NOW OO 


5 


NANN SINGIN ONAN 


ood 


so 


4: : 
RA SNsasndsnas 


$388883833388ss5s5s8888888838 


2SSDS3 


Aids 
; = os & 


Sun 
333 
o 

2 
Nos 


Ss 
8 88 


w 


10,000 
10,000 

8,000 
10,000 


10,000/25"" 
7,000/3"" 
13,000/24"" 
8,000/3" 


15,000 
15,000 
10,000 
10,000 

8,000 
10,000 
10,000 


Zz 
° 


z 
° 


z 
° 


Zz 
6 


Zz 
° 


z 
° 


z 
° 


z 
° 


~« 
C) 
” 


< 
° 
wa 


~< 
C) 
ra 


Yes 
No 
No 


Yes 





2 Wisn Spr Trailer 


Trailer 


Wisn Mogu! 


Oil Well Serv Co Wisn Mogu! Truck 


Ideco Truck 
Ideco 30 Trailer 
Ideco Truck 
Crdwi! Truck 
Trailer 


ideco D 


Truck 
Trailer 


Ideco H-25 AD 
Ideco 30 


ideco Trailer 


VENTURA 
Calif Prod Serv inc Trailer 


Trailer 


Hopper MTA 
Hopper MTA 
“Oilwell” 66 
Hopper G 
Wonr Mrhse 
Hopper G 


Truck 
Truck 
Truck 
Self-Prop 


WILMING TON 


Moore Prod Serv Crdwil Trailer 


Hopper Hoist Truck 


COLORADO 


CORTEZ 
Christy Well Serv Co 


Truck 
Truck 


Crdwil K-203 
Grdwil A-150 


FT MORGAN 

C V C Well Serv Co 
RANGELY 

Colo Well Service Inc 


Wichtex E-75 Truck 


Truck 
Truck 
Trailer 
Truck 
Truck 


Finks 
Fimks 
Frnks 
Frnks 


R & R Well Serv Co Frnks 658.TD 


Frnks 658-TD Truck 


Truck 


Fmks 658.TD 


Fmks 658-TD Truck 


Froks 658-TD 


Truck 


Frnks 658.TC 


Truck 


Fenks 658-TD Truck 


Frnks 65.1 
Frnks 658-TD 
Exp! 


Frnks 658.TD 


Rangely Well Serv Co Inc Fmks 137-TD 





13,000 
10,000 

5,000 
10,000 
13,000 


11,500 
13,000 


13,000 


15,000 
15,000 
15,000 
10,000 


i) 


FF SNONM WAN OW SO 


$823888888 


3 


333 
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How 
How Estimate ~ 


Unit is No ' ni Unit 1 
Rig Make & Model Trans of Swab s Rig Make & Model Trans 
ntractor's Name No No. of Unit | ported Drums bing Contractor's Name No No. of Unit ported 





ILLINOIS WELLINGTON 
CENTRALIA Johnson Oilfield Serv Cooper E Truck 


Raymond K Brake Well Serv Cooper Crdwil HS Truck 
Wilson Crdwil HS Truck 


Cooper 


Wilson 


338 


WINFIELD 
B® G Well Serv 52 Crdwil AH Truck 
Crdwil HS Truck 
Crdwil AH Truck 
Cooper Truck 


LOUISIANA 


Wisn Spr Truck 
Wisn Spr Truck 
Wisn Spr Truck 
Wisn Spr “*38"" Truck 
Wisn Spr “*38"" Truck 
Wisn Spr ‘*38"" Truck 


3333 


EVANSVILLE 
Oliver Oi! Well Serv 


MCLE ANSBORO 
Browning Well Serv Inc Wichtex C-60 
Double drum 
Wisn 
Wichtex 
Crdwil Q 
Dobson Well Serv Wisn Sr 


S 3388 


~ 


= 


JENNINGS 
Holston Well Serv Inc 


S8888 ses8ss s 


3338 


ed 

Se dd Be Se de 
NOUaW— 
Ww wWwo 
NNN PR 


LAFAYETTE 
Black Gold Well Serv Crdwil H Skid Mtd 1 Concentric Tubing 
Wisn Trailer 1 Concentric Tubing 
Crdvd! L Skid Mtd 1 Concentric Tubing 


SALEM 
B® B Well Serv Co Wisn 
Wisn 
Crdwi! 
Wisn 
Wisn 


$s 883 


me mM Ww 
o 
SS nd Se Sm 


SPRINGHILL 
Crusader Drig % Serv Inc Wisn Spr Truck 


TAYLORVILLE Wisn Spr Truck 
Wisn Spr Truck 


Raymond K Brake Well Serv Vickers ) 

5 Wisn Spr Truck 
INDIANA Wisn Spr Truck 
Wisn Spr Truck 
Wisn Spr 38 Truck 


88 


2 
= 
Q 
8 


EVANSVILLE 
Oliver Oi! Well Serv Cedi! Q - ' 
Crdwil Q . ,000/2"" ) SULPHUR 
L & W Well Serv Wisn Truck 
KANSAS Cooper L-190 Truck 
Wisn Truck 
ATWOOD 
ROWS Col 3 Crdwil H ! 5, ,000/2"" > VINTON 
Fruge Well Serv 3. Wisn Spr Truck 
Wisn Mogul Skid Mtd 
Cooper 42 Truck 
Cooper 42 Truck 
CODELL . Cooper 42 Truck 
Bill's Well Serv Frnks 65DT™M Truck 2 00/2"" } Cooper UM Skid Mtd 
Fmks E-Tex Truck ,000/2"" h MISSISSIPPI 
Frnks E-Tex Truck , 500 000/2°" h 
Frnks E-Tex Truck 4 y SAXTERVILLE 
‘ Dapsco In Beth S-40 Truck 
QiAse - nate en We 1 =. Frnks 658 Truck 
Chase Wel ery Inc mks 4000 TM Truck ‘ - Finks 658 Tonal 
Frnks 68 Truck 


AUGUSTA 
Johnson Oilfield Serv Crdwil HS 
Crdwil 


Finks TM.44 rl “000/2"" BOLTON 
»” Graham Bros Oi! Well Serv Crdwil K Truck 


»FREAT BEND 
Jetmar Well Serv oper £563 ) 2 7,00 “ 5 3ROOKHAVEN 
\,’ Graham Bros Oil Well Serv Wisn Spr 
Wisn Spr 
LARNED 
Post * Brown Well Serv ] Fenks 2 
Fenks 000/2 ° HEIDELBERG 
LIBERAL Dapsco Inc 7 Frnks 658 Truck 
Poo! Well Serv Co | Wisn Spr 38 uc 2 ,000 10,0 2” No LAUREL 
MADISON Dapsco Inc Wisn Spr Truck 
Jarnard Well Serv Cooper W Wisn Mogul Truck 
} Cooper W Frnks 6 Truck 
Cooper W Wisn Spr Truck 
Cooper W Frnks 658 Truck 
Cooper W Frnks 658 Truck 


ACPHE KSUN NATCHEZ 
Anderson Oilwell Serv oo Hate \ y ; Thornbrugh Well Serv Co Wisn Mogu! Truck 
r S$. 0 Wisn Spr Truck 
MEDICINE LODGE 
Clarke ® Dennis Well Serv Crdwil AH 
Inc Frnks 
Finks 


Cooper 38 Truck 
Wisn Spr 38 Truck 


Wisn Spr 38 Truck 
MONTANA 


PLAINVILLE 
Chase Well Serv In Frnks TM-45 


CUT BANK 
Dudley Elrod Taylor Crdwil AH Truck 
Frnks 26 Truck 


Frnks TM-44 


SUING 


» OS Cele ni GLENDIVE 
OWS Go! _— ’ Signal Oilfield Serv Co Frnks 658-65 
PRATT Frnks 658/44 Truck 
Chase Well Serv Inc 4 Frmks DTM uC 2 0 000 ce r Frnks 658-65 Truck 
Western Oil Well Serv Co Wisn Torcair Truck 
Wisn Spr 38 Truck 
RUSSELL 3 «Wisn Mogul Truck 
Copeland Well Serv Frnks 5000 
Ivan Holt Well Serv Crdwil KS OILMONT » . 
Crdwil HS | Oien Oil Corp Beth S-50 Skid 
Crdwil KS No | POPLAR 
Frnks DTM.44 d ) Western Oil Well Serv Co Wisn Spr 38 Truck 
ROWS CG Inc Crdwil H ) a h 
Chas A Sipes Well Serv Crdwil HS F ) NEBRASKA 
< KIMBALL 
TAFFORD : , Seer 
Post & Brown Well S rdw | ROWS Co Inc Crdwil K-200 Truck 2 12,000 12,000 
- eres Crd Crdwil K-200 Truck 2 12,000 12,000/2 
Cedwil K-200 Truck 2 12,000 12,000 





Frnks 
Hopper GA Truck 14,000 15,000 


Frnk 
Crawl 0D Reverse Rig Trailer 10,000 - 
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Estimated Capacit 
Unit is No $ ate apacity Unit Unit 


Rig Make & Model Trans of Swab Also Make & Model Trans 
Contractors Name No No. of Unit ported Drums bing Pulling Drill? Contractor's Name No. of Unit por 





NEVADA . > 

MERCURY Frnks 44 Truck 2 
Calif Prod Serv Inc M-2 Hopper G Trailer 
NEW MEXICO Fmks 44 Truck 


4 


seessesses 


ARTESIA 
Neil Jackson & Sons Wi sn Truck 
Crdwil Truck 


SS~4~sS 


Fmks 44-00T Truck 
Frnks 44-DDT Truck 
Fenks 65-SD Truck 
Frnks 65-SD Truck 


Young's Well Serv Inc 


8 


SP 
335 


Si iI GIN ON 
stssamse : 


Wisn Spr Truck 


WOODWARD 
Christy Well Serv Co 


Crdwil AH Truck 
Crdwil K-21 Truck 


TEXAS 
Fmks 440T™ 


PDN 
Jn 
> 


FARMINGTON 


Bivin & Smoot Drig Co Finks Rocket Truck 


ABILENE 
McDonald Well Serv Co 


Frks Rocket Truck 


BMOOMOO 


Frnks 44DTM 


Calif Prod Serv Inc Hopper 1G Truck Wisn Spr 38 


Trailer 


Signal Oilfield Serv Inc 


HOBBS 
Albright Well Serv Co 


Truck 
Wikr-Nr C-22 Truck 


Frnks 65 Truck 
Fmks 658 Truck 


sg Beessess Sees 


» 


10,000/2"" 
13,000/2"* 
12,000/2%"" 


ALICE 
Crews Well Serv 


WM & W Well Serv Co 


INNA 


Wichtex C-40 


Wisn S$ zi) Troiler 
N-3 WR Brewster Trailer 
Wisn Spr Truck 


Frnks 658 Truck 13,000/2"" 
12,000/2" 
9,000/3"" Allis Chm Truck 
13,000/2" 
12,000/24%" Wisn Spr Truck 
9,000/3"" 
13,000/2"" ' Wisn S Truck 
Wisn ‘7 


Frnks 658 Truck 





Frnks 658 Truck 


Truck 


Frnks 658 Truck . Wisn Spr Skid Mtd 
4 j Delbert Wallace Well Serv Wisn Spr Truck 
| 4 Wisn Spr Truck 


w 


33 8 


Finks Rocket Self-Prop 
658 


Wisn Mogul! DD Truck 
Cooper Truck 
Double drum 
Fmks 658 Truck 
Frnks 658 Truck 
Frnks 658 Truck 
Wisn Spr Truck 
Hooper TWCB Truck 
Frnks 658 Truck 
Fmks 658 Truck 
Frnks 658 Truck 
Frnks 658 Truck 
Finks 658 Truck 
Frnks 658 Truck 
Frnks 658 Truck 
Fmks 44DT Truck 
Fmks Spr Truck 
Clipper Williamson Well Serv Inc 


OKLAHOMA 


' ALVIN 
Craig Well Serv Sam E Wood ideco H-20 Truck 


Wisn Gat Trailer 
J F McAdams 


3 


ANDREWS 
D & J Services Inc 


A) 


seesesessssss 


Cooper 420-36 Truck 
Finks 658 Rkt Truck 
Crdwil KM-250 Truck 
Crdwil K-25) Truck 
Crdwil K-200 Truck 
Crdwil K-200 Truck 
Crdwil K-200 = Truck 
Crdwil K-200 Truck 
Crdwi K-200 Truck 
Wisn Spr 38 Truck 
Wisn Mogu! 42 Trailer 
Wisn Spr 38 Truck 
Frnks 658 Truck 
Frnks 658 Truck 
Frnks 658 Truck 


H & H Drilling Co Inc 


X-Pert Well Serv Coe! S Hem Inc 


gesessessss 


NNNRNRNR RR RRP 


ae et ee eet et et ett 
PMB BBO WW w 
RAN NNN Ano 


Pool Well Serv Co 


Sw 


te be te 


DEWEY 
Seifried Well Serv 


DRUMRIGHT 
Four J Drig & Well Serv 


LAVERNE 
Pool Well Serv Co 


OKLAHOMA CITY 
Clark Well Serv Co 


SAPULPA 
R L Carpenter 


SEMINOLE 
McDaniel! Well Serv 


Price-Caudle Well Serv Inc 


Cooper W Truck 
Cooper W Truck 
Cooper W Truck 
Cooper W Truck 


"B Erie L Trailer 


Wikre Ne C-25 = Truck 


Wisn Spr 3 Truck 
Wisn Spr 38 Trailer 


Fmks 44 DD 
Fmks 658 DD 
Frnks 658 DD 
Frnks 44 SD 
Frnks 658 OD 
Fmks 658 
DD Rocket 
Frnks 658 
DD Rocket 
Frnks 658 DD 


Cooper W 


Frnks 65-DTM 
Frnks 65-DTM 
Frnks 44.DTM 


Frnks 65 


IAA 


S8 S856 


> 


10,000/2)."" 
14,000/2" 


9,000 
12,000/2"" 
12,000/2"" 


12,000/2" 
12,000/2" 


12,000/2"" 
12,000/2"" 
3,000/2"" 


2,500/2%" 
2,000/3"" 





ARCHER 
Ramey Well Serv 


BAY CITY 
Ashworth Oi! Well Serv Co 


BEE VILLE 

K & S Oil Well Serv inc 
BIG LAKE 

Pool Well Serv Co 


BIG SPRING 
Forsaon Oi! Well Serv 


BOLING 
Producers Well Serv Inc 


BRYSON 
Eichler Well Serv 


Fmks 658 Truck 
Frnks 658 Truck 
Frnks 658 Truck 
Frnks 658 Truck 
Fmks 658 Truck 


NRNNRYNYNYRNYRNR RRR RNR 


Nrrrinninian 


Wichtex E-75 Truck 


Wichtex E-75 Truck 


Wichtex C-60 Truck 


Wisn Mogul Trailer 
Frnks 137 Trailer 
Crdwit M-200 = Self. Prop 


Frnks Truck 


Wisn Spr Truck 
Wisn Spr 38 Truck 
Wisn Spr 38 Truck 
Wisn Spr Truck 
Wisn Spr Truck 
Wisn Spr 38 Trailer 
Finks Truck 

Wi sn Sel !-Prop 


Frnks 658 OTM Truck 


Cooper Truck 
Cooper T-38 Truck 
Skytop Self-Prop 


Wichtex C-O Truck 
Wichtex C.45 Truck 
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If you haven't seen the 


FRANKS 


ROCKEL 
it’s NEW TO YOU 





ell 
mm ss 
—_——— a 
, 
— 


4 tes os ge ieee a -- - -—> 
4 hee Cnet Ee aa $= Pa! rai A am! fm 


. a Se a Te 


| a: as < — ——— 


—E7~7 


Ankh Q fie 8 = 


Te | 


FRANKS FEATURES 


No sag frame Ps »t 


New drums designed for extra rugged duty 

Full view low silhouette drum guards 

Approved off highway in most states 

No Federal excise tax 

Industrial engines — Industrial converters 

No heating problems with Explorer cooling system 

Rocker beam front and rear axle suspension 

Proven trouble free full air clutches — 
Protected underguards 

Highest resale value 

Designed for years of economical service 





an The Pace Sour 


widely imitated 


but not equaled 


FAMOUS FRANKS FEATURES 


Wide base tapered construction gives more strength 
High alloy steel tubular construction 

No angle iron 

True hook load capacity — No hidden factors 

Safe double hydraulic raising rams 

Safe hydraulic extending ram — Automatic position lock 
Designed for years of stress loading — Without fatigue 
Fastest rig up — No special leveling required 

You pay a little more for a lot more 


FACTORY SERVICE ALL OVER THE WORLD 


cu ‘\ c 


ly 
"4 


























city £4" How Estimated Capacity &@" 
Estimated Capacity Unit Uetis fe d Capacity Unit 


Make & Model = Trans of Swab Als 
ported Drums bing Pulling Dril 


How 
Unit is No 
Rig Make & Model Trans of Swab Also 
Contractor's Name No No. of Unit ported Drums bing Pulling Drill? Contractor's Name No. of Unit 





KAMAY 
J W Uohnny) Birdwell! 
Well Serv 


CAYUGA 
Mobile Well Serv 


Wisn Master Truck ° 
Wichtex C-65 Truck ‘ 
Wikr-Ner Truck , 500 
Wichtex C-65 Truck , 00 
Wichtex C-65 Truck , 500 

000 


500 
500 


i) 


Wisn Spr Truck 


Wisn Spr Truck 


RIS 
— - 


Wisn Spr Truck 


8 Wn 8 wn oO 


~~“ 
NN 
- 


KENEDY 
Copeland *% Fuller Well Serv 1 Wisn Spr 38 Truck 8, 


2 Cooper A38 Truck 


CORPUS CHRISTI 
Spartan Well Serv 


XN 


“@awvoe 


Crdwil KL Truck 


~ 
x 


WM & W Well Serv Co Wi sn Spr Truck KERMIT 


Ham & Reans Inc 


2 


Crdwil K-200 Truck 
Crdwil K-200 = Truck 
Crdwil K-200 Truck 
Crdwil K-200 Truck 
Crdwil K-200 Truck 
Crdwil K-200 Truck 


CRANE 
J R Todd Co Inc 


S Besse 338882 


Crd! AL Truck 


383 
BRA 


Crdwil K-200 Truck 
KILGORE 
BL & H Drig Co Inc 


SrRLESOe 


Beth Twister Skid Mtd 
Wisn Mogul Skid Mtd 
Beth Breeze Trailer 
Wisn Goat Skid Mtd 
Wisn Mogul - 


Crdwil K-200 Truck 


S 


Crdwil K-200 Truck Bivin & Smoot Drig Co 


Crdwil K-200 Truck 


ge88 


Hydraulic Pipe Pulling Co Wisn Spr Skid Mtd 
5 Wisn Spr Skid Mtd 
Wisn Spr Truck 


oe 
<~< 
ee 
oe 


Potter Br 
Frnks 4658 Truck oe 
Frnks 658 Truck ,500/24"" 
Frnks 658 Truck 13,500/24" Crd Truck 


g 
> 


Williamson Well Serv Inc 


ee 
NG 
a 
a 
: 


8 
2 


DENVER CITY 
Harrison Well Serv 


8 
2 


12,000/2%"" 


Wisn Mogu! Truck 
12,000/2)4"" 


Wisn Mogu! Truck 


nN 


Wisn Spr Truck 


& NAAM ADNMOO™ 
i) 
oF 


4 


EL CAMPO 


K &S Ol! Well Serv Inc Frnks 45 Truck 


Frnks 65 


Truck 
Truck 


LEVELLAND 
& J Services Inc 
Roberts Well Serv Inc 


Frnks 658 Truck 
Crdwil M-K Truck 


Truck 
Truck 
Truck 


Crdwil K-200 Truck 
Crdwil K-200 Truck 
Crdwil K-200 Truck 


Perey 
gages 228 


NNNON 


FORSAN 


Forsan Oi! Well Serv Truck /™% LIBERTY 


Crdwil 856 Truck Texas Workover & Oilwell! 
Frnks 447M Truck P Serv Co 
Froks 658 Tit-Trk 7" Wisn Spr Truck 
Wisn Spr Truck 4 + Spr , Meo’ 
GAINESVILLE a a 
BL *&% B Well Serv Co Wichtex C-65 Truck ~ F LONGVIEW 
GOOSE CREEK R D Dickinson & H F 1 Wisn Spr Truck 
Beall Well Serv Co Crdwil KS Truck Richardson DBA Well Serve 2 Wisn Spr Truck 
Co 3 Wisn Spr Truck 
GRAHAM 
Poul Curtner Drig Co Wisn Spr Truck 4 Wisn Spr Truck 
Wisn Spr Truck MABANK 
Wisn Spr Truck Mobile Well Serv 6 Wisn Spr Truck 
Wikr-NRC-2%A Truck 
Wichtex Spdr Trailer 


Wisn Spr Truck 


38 


3 3 


~~~ 
Sin 


on 


Louis Pitcock Drig Co 
GRANDFALLS 
Nichols & Freeman Well Wisn Sr Truck 
Serv 


8 


MIDL AND 
Pool Well Serv Co 14,000/24"" No 


14,000/24"" No 


Wisn Mogul 42 Trailer 
Trailer 
Truck 
Trailer 

Williamson Well Serv Inc Truck 
Truck 
Truck 

Frnks 658 Truck 


Wisn Sr Truck 





14,000/24" Ye 
13,500/2%4"" No 
13,500/24"" No 
13,500/24"" No 
13,500/24"" No 


Wisn Sr Truck 


~ 
nN 
oF. 

nt ae eet ee ee es 


NNN K—NN 
LLP SO &» & 


HARDIN 
Beall Well Serv Co 


HOUSTON 
K & S Oil Well Serv Inc 


Stewart's Casing Crew 


HULL 
K & S Oil Well Serv Inc 


Wisn Spr 


Wisn Spr 38 


Nati T-8 
Not! T.8-S 


Wisn Spr 

Wisn Spr 
Cooper E 
Cooper 420 
Cooper 420 
Cooper 420 
Cooper TR-42 
Cooper AP.138 


Frnoks 


Wi sn Spr 
Wisn Spr 


Truck 


Truck 


Truck 
Truck 


Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 


Truck 


Skid Mtd 


Truck 
Truck 





SSSSSSSSeeSee2 SEEE3 


SNOOP LAL AN YEN EW 


eeesssess 32 § 
3 


2= ©. 02=— 2255 


3 


- 


23° 


24" 
a 
,000/2)"" 
10,000/2"" 
8,000/2),"" 
10,000/2”" 
8,000/2"" 
10,000/2°* 


Y 
8000/24" 


10,000 
10,000 
10,000 





NECHES 
Mobile Well Serv 
NEW LONDON 


Maxwell Well Serv Co 


NOVICE 
Pool Well Serv Co 
ODESSA 
E & O Well Serv Co Inc 
J R Todd Co Inc 


Wisn Spr Truck 


Wisn Spr Truck 


Wisn Spr Truck 


Wisn Spr Truck 


Wisn Spr Truck 


Wisn Spr Truck 
Wisn Sr Truck 


Crdwil S$ Truck 
Froks 658DT™ Truck 


Frnks 658DTM Truck 


Frnks 658DTM Truck 


8 ss388883 


S 


252252025205 


5,000/2);" 


13,000/2” 
12,000/2)4”" 
10,000/3"" 
13,000/2”" 
12,000/2%" 
10,000/3°" 
13,000/2" 
12,000/24"" 
10,000/3" 


No 


No 
No 


No 


No 
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Williamson Well Serv inc 


PALESTINE 
Mobile Well Serv 


PERRYTON 
Beckman Inc 


D & L Drlg & Serv 


ROYALTY 
Locke Well Serv 


Varner Oi! Well Serv 


RULE 
Acme Well Serv Co 


SAN ANGELO 
Pool Well Serv Co 


SEMINOLE 
Hoffman Oi! Well Serv Co 


SLOQUM 
Mobile Well Serv 


SNYDER 
Universal Oilwell Serv Inc 


SPEARMAN 
Wimpy Porks Co 


SWEETWATER 
Pool Well Serv Co 


TUCKER 
Mobile Well Serv 


VICTORIA 
Schaefer Well Serv 


Spears Well Serv Inc 


Frnks 658 
Frnks 658 
Frks 658 
Frnks 658 
Frks 658 
Frnks 658 
Frnks 658 
Frnks 658 
Fmks 658 
Frnks 658 
Finks 658 
Frnks 658 


Wisn Spr 


Gedwil Hussler 
Crdwil Hussler 
Crdwil K-200 

Frnks SAL-500 


Frnks 658 
Crdwil AH 


Wisn Spr 
Wisn Spr 
Wikr-Nr P-25 


Wisn 


Wisn 


Wikr-Ne C.23 


Wikr-Ne P.24 


Wichtex C-465 
Wichtex C65 
Wichtex C-465 


Wisn Spr 
Wisn Spr 
Wisn Spr 
Wisn Spr 
Wisn Spr 


Frnks 658 
Wisn Spr 38 
Wi sn Mogul 
Fenks 658 
Frnks 658 
Frnks 658 
Frnks 658 


Wisn Spr 


Frks 65 OTM2 


Frnks 658/65 


Frnks 658/65 


Frnks Expl 


Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 


NNNHRNNYN NNN 


Truck 


Truck 
Truck 
Truck 
Trailer 


Truck 
Truck 


Truck 
Truck 
Truck 


Truck 


Truck 


Truck 


Truck 


Truck 
Truck 
Truck 


Truck 
Truck 
Truck 
Truck 
Truck 


Truck 
Truck 
Truck 
Truck 
Truck 
Truck 
Truck 


Truck 


Truck 


Truck 


Truck 


Sel f-Prop 


Frnks 658 Expl Self-Prop 
Frnks 658 Expl Self-Prop 


Cooper-Derrick Self-Prop 
Cooper Derrick Self-Prop 


Frnks 658 
Crdwil K200 


Wisn Spr 
Wisn Spr 


Wisn Spr 


Skytop 
Skytop 
Vic 
Wisn Spr 


Wisn Spr 
Wisn Spr 


Truck 
Truck 


Truck 
Truck 


Truck 


Trailer 
Trailer 
Trailer 
Truck 


Truck 


Truck 


Wisn Spr Truck 
Skytop Witrwt = Truck 


Skytop Witrwt Truck 





THE PETROLEUM 


ENGINEER, October, 1959 


13, 500/24" 


13, 500/2% 


12,000 
12,000 


N 
10,000/24"" 


10,500 


c 
10,000/2'4"" 


10,000/24"" 


10,000/2'5" 
8,000/24"" 
8,000/2,"" 
5,000/2'" 


13,000/2)"" 


“oo 
$3 
on 
oe 


SONONRYORYS aS 


RRSS 


~ 


Sn 


gs 88 282 Beee2s3s32e8 


KH 3 


P< @eoesuwes © no 
QN 
J 7 


s8888 


8 





WICHITA FALLS 
McAlister Well Serv 


Beutord Thompson Prod 
Maintainers 


WINK 
United Oi! Well Serv Co 


WINNIE 
K & S Oi! Well Serv Inc 


WINNS BORO 
Winnsboro Well Serv Co 


WINTERS 
Pool Well Serv Co 


CLARKSBURG 
Glenn Gillespie & Sons 


CASPER 
Capshaw Well Serv Co 


covr 
D % S Well Serv Co 


LINCH 
Stattord Well Serv 


RIVERTON 
Stafford Well Serv 


THERMOPOLIS 
Maddux Well Serv 
WORLAND 
Maddux Well Serv 


Wisn Spr 
Wisn Spr 
c-25 

Wichtex 
Wichtex 


Wichtex C-65 


Crdwil A151 

Frnks OTM658 
Frnks DTIM658 
Frnks 65ST 
Frnks OTM44 


Frnks 


Frnks Rocket 
Finks Rocket 
Frnks Spr 
Frnks 44 
Wisn Spr 


Wisn Spr 
Wisn Spr 
Wisn Sr 
Wisn Spr 38 


How 
Unit is 
el Trans 
ported 


Truck 
Truck 
Truck 
Truck 
Truck 


Truck 


Truck 
Truck 
Truck 
Truck 
Truck 


Truck 


Truck 
Truck 
Truck 
Truck 


Truck 


Truck 
Truck 
Truck 
Truck 


WEST VIRGINIA 


Cooper Skytop 
WYOMING 


Crdwil 
Wisn 


Wisn Spr we 
Wisn Spr 38 


Finks 65-44 
Finks 65-44 
Frnks 65 
Frnks 658 


Frnks 65-44 
Frnks 65-44 


Frnks Cruiser 


Finks Rocket 
Finks Rocket 
Finks Expl 


Self-Prop 


Truck 
Self-Prop 


Truck 
Sel t-Prop 


Truck 
Truck 
Truck 
Truck 


Truck 
Truck 


Truck 


Truck 
Truck 


Estimated Capacity 


Swab 
Drums bir 


a3 


no 


~_—— 
ics. 


io 


3 == 
$88 3 88 3 88 388 


=S5 


sseesy 


PLP PD aos on 
883883 








23" 


nines 


+ a 


Ce) 


Canadian Well Servicing 
Contractors 


BETA WELL SERV LTD 5930 96th St Edmonton Alberta Canada 

CHUPP WELL SERV LTD 525A Seventh Ave SW Calgary Alberta Canada 
GAMACHE WELL SERV LTD 12- 11244 116th St Edmonton Alberta Canada 
KENYONS DRLG & SERV LTD 10439-82nd Ave Edmonton Alberta Canada 
LIGHT WELL SERV CO LTD 3631 16th St SE Calgary Alberta Canada 
MAC LEAN WELL SERV LTD Drayton Valley Alberta Canada 

PRAIRIE WELL SERV CO LTD Box 4177 Edmonton Alberta Canada 
REDWELL SERV CO LTD 6530- 100th St Edmonton Alberta Canada 
SOURIS SERV CO LTD Box 1138 Estevan Saskatchewan Canada 

WIDNEY OIL & ORLG CO LTD 6328- 104th St Edmonton Alberta Canada 





Canadian Contract Well Servicing or Pulling Units 














How 
Rig Make & Model Tran 
Contract Name Ne N ported 





ALBERTA 
FOX CREEK 


BLACK FALDS 
Prairie Well Serv Co Ltd 


Redwell Serv Co Ltd Finks Rocket Truck 
44 


~ 


ASI GG 


S 


LEOUC 
Gamache Well Serv Ltd 3 Frnks Rocket Truck 


LODGEPOLE 
Redwel! Serv Co Ltd 0 Frmks Rocket Truck 
44 


Finks Rocket Truck 
44 


N 


PONS 


BRE TON 
Redwel! Serv Co Ltd 


Sin 
- 3 
Nn 


$83 88583 


ae 


RED DEER 
Chupp Well Serv Ltd Wichtex C-40 Truck 
Wichtex C-65 Truck 
Ideco M-25D Truck 
Redwel! Serv Co Ltd Crdwil AL Truck 


CALGARY 
Light Well Serv Co Ltd Failing 2500 Trailer 
ery, Mew Trailer 


Frnks chet Trailer 


288 = 538 


NW 


SS < 
ANI II 


CAMROSE 
Camache Well Serv Ltd Frnks Rocket Truck 
REDWATER 


CYNTHIA 
eta Well Serv Ltd 2 Crdwil H Truck 


Redwel! Serv Co Ltd 2 Frnks Rocket Truck 





Win 


Crdwil Mobilhst Truck 


Y= SZ 
3 
5 


DEVON 
Widney Oil % Drig Co Ltd Ideco H-20 STETTLER 


Redwell Serv Co Ltd Crdwil H 


Wisn Spr 


Prairie Well Serv Co Ltd Ideco 50-40 


a hirs wi rnin 


ai rir LIN 


DRAYTON VALLEY 


Beto Well Serv Ltd Crdwil K-201 SUNDRE 


Redwel! Serv Co Ltd Crdwil H Truck 
Mac Lean Well Serv Ltd Crdwil AH 
2 Crdwil AH 

Cooper Skytop 
Redwell Serv Co Ltd Crdwil AL 


Frnks Clipper Truck 
45 


SNIWNINMWNI ND 


Ideco H-35 Sel t-Prop 


3333885 


s of 


Frnks Clipper 
45 


TURNER VALLEY 
Prairie Well Serv C 


INGUIN GUNN NNN 


Widney Oil ®% Drig Co Ltd Wisn Spr 


3 
3 
0, 
7, 
o 
4 
4 
g 


S 


Frnks Rocket 
44 WAINRIGHT 
Jevans Well Serv Ltd 3 Erie 28 Trailer 
Frnks Rocket Frnks 4000 Trailer 
44 


OMON TON 
Beto Well Serv Ltd 4 Crdwil AH Truck ? ° SASKATCHEWAN 
ESTEVAN 
Souris Serv Co Ltd 
OxB0W 
Souris Serv Co Ltd Crdwil AL 
2 Frnks Rocket 
330TD 
Mayhew 2000 
Cooper W-224 
Wisn Spr 


“ooper W.24 Truck 5 Mayhew 2000 Truck 
Prairie Well Serv ( Ltd Crdwil H Truck 


” 


Crdwil H Truck 


n 


Crdwil Molhst Self-Prop 


Frnks Rocket 


44 


Crdwil KO Skid Mtd 


de DOO eR DW 


Crdwil RL Skid-Mtd 
WEYBURN 


Souris Serv Co Ltd 


Sse : S - 
AISISSGIINS GIN GINA 








OFFSHORE RIG LOCATOR 
DRILLING CONTRACTORS 


AN-SON OFFSHORE DRLG CO 1221 Carondelet Bidg New Orleas 12 La NICKLOS DRLG CO 518 First City Natl Bk 8id2 Houston 2 Tex 

CONTINENTAL MARINE EXPL CO 911 &™ Bidg Houston 2 Tex PENROD DRLG CO 1320 Mercantile Securities Bide Dallas 1 Tex 

DELTA MARINE ORLG CO 407 The Calif Co Bidg New Orlems 12 La READING & BATES OFFSHORE DRLG CO 610 Saratoga Sidg New Orleas 12 La 
DIXILYN DRLG CORP Box 3427 Odessa Tex RIMROCK-TIDELANDS INC 80x 896 New Orleans La 

GLOBAL MARINE EXPL CO 650 S Grand Ave Los Anceles 17 Calif SALT GOME PROD CO 737 Tex ‘lati Bk Bide Houston 2 Tex 

KERR-MCGEE OIL INDUSTRIES INC Box 711 Morgan City La TIDELANDS DRLG CO 215 Shell 3idg New Orlems 12 La 
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CALIFORNIA 





FLOATING VESSELS 


' Rig, Barge Offshore Water Drwwks Total hp | Total hp | Rated Drig 
Owner’s Name Name or Operator Location- Depth Type Rig Make & Available | to all Main | Depth with 
Number Drig for (County) Ft Power Model to Drwwks |Mud Pumps! 449” Pipe 

4 


4 





Block D 














Global Marine Exp! Co ““Cuss I" Texas Co | Santa Barbara 160 dsl Nat! 808 1700 1700 | 12,000 
— — 











= a 





LOUISIANA 





MOBILE DRILLING BARGES 





An-Son Offshore Drig Rig | Morgan City Nat! 75 

Co Rig 2 Eugene Is Nati 125 

“JP Blk 18 

Stephens”’ 

Continental Marine Rig 12 East Cameron dsl eng Wisn Titan 
Expl Co Bik 17 64 


Delta Marine Drig Co No 2 West Delta dsl-elec | Ideco 
Chris Zeppa Bik 24 


Dixilyn Drig Corp Rig 8 Eugene Is dsl eng Natl 1625 
"Julie Ann” Blk 192 DE 


Rig 7 - ds! eng Nat! 110 








| Rig 40 W Cameron dsl eng Ems co 
Blk 3 J 1600 
| 


Ship Shoal dsl eng Ideco 
1350. 


Kerr McGee Oil Ind Inc 























YOUR DRILLING PROGRAM will end 

up costing less when you use Penrod’s premium 

ollar equipment and improved methods. That's why 
with Penrod has invested heavily in new mobile 
platforms like the Petrel, in new drilling barges, 
Penrod and improved land rigs. They are loaded with 
Di; power, have high pressure pumps, can handle 
rilling maximum drill collar weight, are equipped with 


Company 2-way radio...and the men who run them 
have been on Penrod rigs a long, long time 


You are sure of more HPD with PDC. 


One of Penrod’s three mobile platforms, the 
Petrel operates in 100-foot woter .. . is 
powered for deepest drilling programs 


Call, wire or write: 
PENROD DRILLING COMPANY 
J. P. (Jack) Johnson, Drilling Superintendent 


MAIN OFFICE: DIVISION OFFICE: 


1320 MERCANTILE SECURITIES BLDG. POST OFFICE BOX 508 
DALLAS, TEXAS HOUMA, LOUISIANA 


TELEPHONE: Riverside 7-1507 TELEPHONE: UPtown 9-1521 
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LOUISIANA — (Continued) 





MOBILE DRILLING BARGES — (Continued) 


Rig, Barge Offshore Water | Drwwks | Total hp | Total hp | Rated Drig 
Owner's Name Name or Operator Location Depth Type Rig Make & | Available | toall Main | Depth with 
Number Drig for (County) Ft Power Model | to Drwwks |Mud Pumps! 





Rig 45 - Cameron Area 35 | dsl eng Oilwell 96 1560 1560 
Rig 46 Gulf Ship Shoal 70 dsl-elec | Emsco EDA 1250 2500 
Blk 147 
Rig 47 Gulf S Timbalier 70 |dsl-elec | Emsco EDA 1250 2500 
Blk 21 
Nicklos Drig Co Rig 20 Intercoastal dsl eng Nati 130 2250 2250 
*"Mister City 


Texaco S Marsh Is dsl eng Natl 130 2250 2250 
S/L 340 


Penrod Drig Co Hunt Eugene Is dsi-elec | Emsco 1250 
EDES 


Calif Bay Marchand dsl-elec | Emsco 1200 
EDES 


Rig 52 Hunt E Cameron Area dsl-elec | Emsco 1200 
*"Petrel”’ Bik 149 EDES 


Rimrock Tidelands Inc **Rimtide”’ E Cameron dsl Emsco 1500 
Bik 17 A 1500 


“Union Drill” Eugene Is dsl-elec | Ideco 1600 
Barge A” Bik 116 E 2500 


Tidelands Drig Co “Me Gus II"’ S Timbalier dsl-elec | Nati 160 
Bik 63 
































PLATFORM-TENDER DRILLING UNITS 





An-Son Offshore Drig “Carl B CATC W Celta dsl-elec | Emsco 
Co Anderson” Blk 45 EDES 


**Deepwater”’ | Humble S Timbalier dsl-elec |Natl 130 
Bik 54 


Delta Marine Drig Co Rig | Slidell dsl-elec | Emsco 
“Joseph JB 1250 


Zeppa”’ 


Kerr McGee Oil Ind Inc Rig 48 Vermilion dsl-elec | Emsco 
Bik 124 EDA 


Rig 39 - dsl eng | Natl 125 


Rig 43 - dsl eng Emsco 
J 1000 


Reading & Bates “Geo M WOL ds! eng Natl 130 
Offshore Drlg Co Reading’’ 


"3 C Craig” ome Is f dsl eng {Natl 130 
Blk 208 


**Clayton G Eugene Is dsl eng | “Oilwell” 
Dorn” Blk 208 96 


Salt Dome Prod Co Rig 14 S Timbalier dsl Natl 55 
Rig 15 Harvey dsl Nati 110 
































MICHIGAN 





FLOATING VESSELS 





1 
Global Marine Expl Co **Submarex"’ | McKirlin Lake Michigan : Howard & 
Turner 
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R. E. Megill 


Senior Economist 
The Carter Oil Company 
Tulsa, Oklahoma 


MOST businesses know what their 
costs are. Plants can be built, products 
made, and a cost per product deter- 
mined. 

But the oil industry is not quite so 
fortunate. Spending money in explora- 
tion does not guarantee finding oil. If 
oil is found, the quantity is not imme- 
diately known — and, seldom is the 
cost of finding per barrel known soon 
enough to have its proper influence on 
current decisions. 

About the only thing the public 
knows about producing oil companies 
is that they make profits. Many com- 
panies are unable to tell where these 
profits originate, because of their in- 
ability to allocate costs. Profits may be 
coming from older fields, but this is 
difficult to express quantitatively. The 
petroleum industry needs more facts. 

One of the vital facts that the indus- 
try needs to know is its cost of finding 
oil. Only by comparing the amount of 
money spent looking in an area to the 
barrels found in that area can the in- 
dustry judge the efficiency of its ex- 
ploration program. Very little had been 
published on the finding costs of the 
petroleum industry prior to the expen- 
diture summaries released by the Joint 
Survey in 1955." 

It is possible, however, to calculate 
the amount of money the industry is 
spending in the search for oil and gas, 
and number of barrels found may be 
estimated. 

Presented before the 44th Annual Meeting of 


the American Association of tetroleum Geolo- 
gists in Dallas, Texas 


“The producing phase of the petroleum industry is 
handicapped as few industries are — by lack of current 
data as to the success or failure of its exploration 


investment efforts.” 


* Workable plan, using existing published data, is 
presented for calculating cost of finding oil in a given 


area 


Oil finding costs are given for Rocky Mountain area; 
compared with Kansas-Oklahoma, Illinois-Michigan 


Basin 


The economics department of The 
Carter Oil Company has been calculat- 
ing finding costs by areas for several 
years. Its purpose has been to establish 
current costs of finding and trends in 
finding costs. Such analyses provide 
an additional tool for exploration man- 
agement. 


Reserves 
Many people in determining the 
costs of finding use API reserves addi- 


tions as indicative of barrels found. If 
a very long period is considered, this is 
reasonably accurate; the disadvantages 
on a short-range basis are many. For 
example, additions resulting 
from waterflood projects in old reser- 
voirs are not a result of current explo- 
ration; they should be credited to 
earlier exploration programs. Water- 
flood reserve additions cannot be segre- 
API Similarly, 
major revisions (up or down) in old 


reserve 


gated in using data. 


NORTH 
DAKOTA 


WYOMING & 


ar 


NEVADA | 
UTAH 


FIG. | 
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COLORADO 





fields are not a result of current explo- 
ration efforts. These changes also can- 
not be isolated from API data. 


The results of current exploration 
programs can be determined only by 
considering the new reservoirs found 
during the period. Finding expenses 
should be related to the barrels of oil 
found in these reservoirs. 


Determining the proper barrels to 
relate to current costs necessitates add- 
ing to current reserve data an estimate 
of future reserve additions. The follow- 
ing outlines the method of estimating 
reserves in this analysis: 


1. All petroleum reservoirs are sep- 
arated by year of discovery. 


Current estimates of reserves are 
tabulated by year of discovery. 


Current estimates are statistically 
corrected for future reserve ad- 
ditions, both primary and sec- 
ondary. 


This method adjusts the barrels 
found and developed to a probable 
final basis. 


Calculation of Finding Costs 


In order to calculate the cost of find- 
ing in a specific area, the basic explora- 
tion facts must be assembled. These 
include the number of employed ge- 
ologists, the amount of geophysical 
work performed, the number of em- 
ployed scouts, the undeveloped acreage 
holdings, and the number and average 
depth of dry holes. 


Geological costs can be calculated 
by multiplying the number of employed 
geologists by the cost per year to 
arrive at total geological cost. The num- 
ber of geologists can be estimated 
from the AAPG membership list.’ 
Total seismograph cost can be esti- 
mated by multiplying the cost per 
crew month by the number of crew 
months worked. Scouting costs are 
estimated in the same manner as geo- 
logical costs. 


Using drilling cost data published 
by the Joint Survey,’ the cost of dry 
holes can be estimated. Acreage 
holdings have been published for 
some time by the IPAA* and other 
sources.’’® From these holdings, the 
number of acres acquired and leased 
are estimated. 

Surrendered lease cost, annual rent- 
als, and leasing costs are determined 


by multiplying cost per acre factors 
times the appropriate acreage. 


This describes briefly the technique 
used to estimate the cost of finding for 


R-46 


DRILLING, PRODUCTION & RESERVES 
ROCKY MOUNTAIN AREA 


POOL WELLS DRILLED 


- = © 
o n of O 


HUNDREDS OF WELLS 
b 


Q 
1942 44 46 48 50 52 54 56 


DAILY AVERAGE PRODUCTION 


194244 46 48 5O 52 54 56 


a given area. Basically, it is the appli- 
cation of dollar costs to various phys- 
ical factors that can be estimated or 
measured in a particular area. 


These costs include money spent 
looking for gas. No attempt is made 
here to allocate costs for gas found. 
There is no general agreement in the 
industry on how this should be done. 


Those interested in correcting these 
costs can apply their own allocation 
techniques to the total dollars spent. 


WILDCATS DRILLED 


HUNDREDS OF WELLS 


O'942 44 46 48 5O 52 54 56 


YEAR—END RESERVES 


- =- ” NW 
n © OO 


BILLIONS OF BARRELS 


o 
b 


1942 44 46 48 50 52 54 56 


Such a correction is obviously more 
important in some areas than others. 
Meanwhile, it must be remembered 
that the cost per barrel numbers quoted 
here are slightly high by whatever 
amount would be allocated to gas. Such 
allocation, however, will not affect the 
general conclusions of this work con- 
cerning the trends in finding costs. 
Before showing the cost of finding 
for the interior U. S., this technique 
will be explained in somewhat more 
detail by reviewing briefly the cost of 


DISCOVERY DATA 
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BASIC EXPLORATION STATISTICS 
ROCKY MOUNTAIN AREA 


GEOLOGISTS & SCOUTS 


8 


o 8 
NUMBER OF GEOLOGISTS (x100) 


NUMBER OF SCOUTS 
o 8 & 
°o 


44 46 48 50 52 54 56 


UNDEVELOPED ACREAGE LEASED 


EDERAL 


46 48 50 52 54 56 


finding and basic exploration statistics 
for the Rocky Mountain area. 


Rocky Mountain Cost of Finding 

The area included in the analysis, 
as shown in Fig. 1, includes most of 
the Rocky Mountain producing area. 

In Fig. 2 are brief statistics about 
the area. Pool wells, wildcat wells, pro- 
duction, and reserves are shown for the 
period 1942 through 1957. The effect 
of recent intensified exploration in this 
area is Clearly indicated on all of the 
four graphs. Denver Basin activity 
(1950-53) was followed by activity 
in the Williston Basin (1952 - 56) with 
current interests switching to the Para- 


COST OF FINDING DATA 


GRAVITY 
o $ 


GEOPHYSICAL CREW-MONTHS 


nN 


SE| SMOGRAP 
» 


1942 44 46 48 5O 52 54 56 


ORY HOLES DRILLED 


DRY HOLES (Xx100) 


dox Basin. Pool drilling peaked in 1954 
with almost 2400 completions; 1957 
completions totaled about 1800 wells. 
Wildcat wells peaked in 1956 and were 
at about the same level in 1957 — 1800 
wells. Production in 1957 at 630,000 
bbl per day was six times what it was 
in 1942; remaining reserves at year- 
end 1957 were seven times the 1942 
level 

In Fig. 3, discovery data are shown 
for the Rocky Mountain area. Success- 
ful wildcats increased from less than 
10 to 150 wells per year by 1955. Since 
1943 - 1944, there has been a gradual 
decline in the success rate; the current 
level of 742 percent is a decrease from 
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the high of 18 percent in 1944. At the 
same time, crude oil reserves discovered 
per wildcat oil well have decreased 
The average size of discoveries was 
10 to 15 million bbl in the early 
1940's; since 1953, the average suc- 
cessful wildcat has found 2.5 million 
bbl. However, because of the increased 
number of wildcats drilled, the amount 
of reserves per year has been trending 
upward since 1944. Since 1942, over 
5 billion bbl have been found in the 
Rocky Mountains. 

Basic exploration statistics for the 
Rocky Mountain area are shown in 
Fig. 4. The number of employed geolo- 
gists and scouts has increased tremen- 
dously in the area since 1942. At pres- 
ent, there are almost 2000 geologists 
working in the Rocky Mountain area, 
with over 120 scouts employed. 





The Author 
Robert E. Megill is senior economist 
and head of exploration economics sec- 
tion of the Economics Department of 
Tulsa 
Megill, a 1948 graduate of Tulsa Uni 


versity with a BS degree in geological 


The Carter Oil Company in 


engineering, has been with Carter since 
1941. His present duties include evalu- 
ating exploration areas from historical 
data and analyzing cost trends of the 
producing industry. Different reports 
of his work have been published by the 
4 APG, and presented before the Tulsa 
Geological Society and in API district 


meelungs 





Seismograph crew months increased 
gradually to 1951 when 1200 crew 
months were performed. The discovery 
of oil in the Williston Basin jumped 
seismograph activity to 2100 crew 
months in 1952 and 1953. Since that 
time, crew months have declined to 
the 1951 level. Gravity meter work 
reached a peak in this area in 1947 at 
275 months. Another peak was 
reached in 1956, but, in general, grav- 
ity meter work in this area is declining 

Following 


crew 


a rapid increase in ex- 
ploratory activity after 1950, acreage 
holdings reached a peak of a 150 mil 
lion acres in 1955; in the Rocky Moun- 
tains One out of every three acres held 
is a federal lease 

With increased drilling, the number 
of dry holes increased. Dry holes 
peaked at about 2500 in 1956 and de- 
clined in 1957 
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When the basic statistics are con- 
verted to dollars, the results are as 
shown in Fig. 5. The petroleum indus- 
try in the Rocky Mountains is currently 
spending $60 million per year on ge- 
ology and geophysics. This is 20 per- 
cent of the cost of finding. Acreage 
costs amount to about 40 percent of 
the cost of finding and now total $160 
million per year. Much of this is in 
rental costs which are increasing as 
each area is leased the second time. 
Dry hole costs amounted to $120 mil- 
lion per year in 1955, 1956, and 1957 
— almost 40 percent of the cost of 
finding. The total amount of money 
spent looking for oil in the Rocky 
Mountains reached a peak in 1957 of 
about $350 million. This is a cost per 
wildcat of almost $200,000, or a 74% 
percent success rate $2.5 million per 
successful wildcat. 

These dollars compared to the net 
barrels found provide a cost of finding 
per barrel, as shown in Fig. 6. Finding 
costs per barrel in the Rocky Mountain 
area are among the lowest in the U. S., 
but have increased significantly since 
1946, with a peak in costs in 1954 - 55. 
In 1957, finding costs were about $0.70 
per bbl, including a correction for fu- 
ture waterflood reserves. 


The money spent in any one year 
looking for oil or gas may have only 
an indirect relationship to barrels 
found. Some leases bought today will 
be drilled in subsequent years. Some of 
the prospects uncovered by geologists 
and geophysicists will be drilled later. 
However, by considering a 16-year 
period, the finding cost trend can be 
established. 


The yearly cost of finding oil, pri- 
mary and secondary, is shown for three 
areas in Fig. 7. These areas comprise 
most of the interior U. S. They are 
Kansas and Oklahoma,’ the Illinois 
and Michigan Basins,* and the Rocky 
Mountain area. 

At the present time, the Rocky 
Mountain area has the lowest finding 
cost of the three areas. Finding costs 
were about $2 per bbl in 1957 for the 
Illinois and Michigan Basins, $1.30 per 
net bbl in Kansas and Oklahoma, com- 
pared to $0.70 for the Rocky Moun- 
tains. The average cost of finding for 
the entire period and for the last five 
years for the areas are as follows: 


Cost of Finding Per Barrel. 
(Primary and Secondary) 


§ Per Net Bbl 
Area 1942-57 1954-57 
Kansas - Oklahoma (0.57 1.04 
Illinois - Michigan 
Basins 0.70 1.26 
Rocky Mountains 0.41 0.86 
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REPLACEMENT COSTS PER 
BARREL 

By making additional calculations of 
development and operating costs of the 
areas, an interesting comparison can 
be made between replacement cost per 
barrel (the sum of finding, develop- 
ing, and operating costs per barrel) and 
the average crude price in the area. 
These comparisons are made in Fig. 8. 

It is immediately apparent from Fig. 
8 that the Rocky Mountain area cur- 
rently and in the past has had the 
most favorable relationship between 
replacement cost and crude price per 
barrel. However, the need for an in- 
crease in finding efficiency — to lower 
replacement costs — is apparent in all 
areas. 


The fact that there is a relationship 
between replacement cost and crude 
price indicates that either replacement 
cost is restricted by crude price or that 
crude price is pressured upward by re- 
placement cost. Probably neither is 
completely correct. Crude prices are 
affected by other factors also: 

1. The price of competing crudes 

at refining centers. 

The prices of petroleum prod- 
ucts made from the crude oil. 
The price or costs associated 
with competing energy sources. 

The cost of any commodity must 


eventually be reflected in its selling 
price. However, other factors some- 
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times restrict prices. In such instances, 
the industry has only one alternative 
— lower its costs. 


The petroleum geologist can con- 
tribute to this lowering of costs by in- 
creasing his efficiency and finding 
greater quantities of oil. This is par- 
ticularly important now, because the 
cost of finding oil per barrel is rising 
more rapidly than development and 
operating costs per barrel. Further- 
more, it will continue to do so in the 
future. 


CASH POSITION 

In any new exploration area, huge 
sums of money are spent finding and 
developing new reserves before any 
money is returned. The rapid expan- 
sion in the Williston Basin, coupled 
with Denver and Paradox Basins’ 
activity, sharply accentuated the dif- 
ference between income and outgo. A 
comparison of the money spent versus 
the money taken in is shown in Fig. 9. 
Since 1950, the oil industry in this area 
has accumulated a net deficit of $1 
billion. This deficit emphasizes the 
huge cash requirements of the petro- 
leum industry. Sufficient reserves have 
been added to the Rocky Mountains 
(5.1 billion bbl) to more than offset 
this deficit from future profits, but it 
will be some time before the deficit is 
erased. 


The producing phase of the petro- 
leum industry is handicapped as few 
industries are by lack of current data 
as tc the success or failure of its ex- 
ploration (investment) efforts. 
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Some of the most worthwhile addi- 
tions to petroleum statistics have been 
the publications of the Joint Survey; 
however, these are hardly more than a 
very small beginning. Much more data 
needs to be published and preferably 
on an area basis 


If the U. S. petroleum industry is to 
survive the intense competition with 
other crude suppliers of the world, it 
must become more familiar with its 
costs; it must find where the best op- 
portunities lie for reasonable profits. 
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FUNDAMENTALS 
OF ROTARY 


DRILLING 





From among the more than 
18,500 current users have 
come comments like these: 


“In the interest of training our 
younger engineers in the techniques 
of oil well drilling, we were very 
favorably impressed with your 
handbook.” Drilling Superinten- 
dent, New Iberia, La. 


“I recently read ‘Fundamentals of 
Rotary Drilling’ which was given to 
me as a personal gift. The handbook 
is certainly to your credit, for it is 
one of the best presentations to the 
over-all problems in drilling.” 


Driller, Bartlesville, Okla. 


“We have rece ntly received a copy 
of your reprinted ‘Fundamentals of 
Rotary Drilling.’ This appears to 
be a very handy reference and we 
should like to know whether further 
copies may be obtained for our field 
and office group.” General Man- 
ager, San Fernando, Trinidad, 


B.W.I. 
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. and additional chapters will appear in coming 
issues of THE PETROLEUM ENGINEER — Drilling & Producing 


Mail your order to P.O. Box 1589 — DALLAS, TEXAS foday to insure receiving your copy 


A Subscriber already? *'' 


offers to new subscribers are available to 


“old friends’’, 


too. 


You are invited to extend your present subscription as offered here. 
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RIG-UP FASTER.. 
MAKE HOLE SAFER 


with CONTINENTAL-EMSCO 
B-SERIES PORTABLE MASTS 


FASTER Continental-Emsco’s B-Series Masts 
shorten rig-up time to a minimum. Exclusive rear leg 
pivot permits time-saving low-level assembly .. 

even with high substructure no ramps are needed 
Mast sections and crown assembly quickly go together 
with simple pin connections. 


Mast raises smoothly, safely in one continuous operatio: 
There’s no need for snubbing lines, since C-E's 

B-Series masts never go over center .. raising lines 

remain in tension at all times during raising or lowering 
Masts can be moved in one piece or knocked down 

into easily portable sections 


SAFER All load bearing base connections are at floor level 
and can be readily seen by the driller. Leveling, to correct 
substructure settlement, is quick and easy. Driller has 

a clear view to top of mast, since interior and skew bracing 
is kept to a minimum. C-E’s mast design 

allows maximum block travel for faster, safer hoisting 


All C-E masts meet API specifications for hook load 
and substructure capacity. Wind load capacity is 75 mp! 
with full setback of pipe 





Contact your local C-E representative for full details 
Continental-Emsco Masts are also available through leading supply stores 
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For Service that Sings.. Equipment that Hums.. Go 


CONTINENTAL- EMSCO 
co, Serving the Oil and Gas Industries 





Worldwide 
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PRESSURE READINGS This situation was not only difficult vyauges are furnished with bronze 
NO PROBLEM but dangerous cases an illuminated model makes 


; visibility pertect for critical loca- 

The Cameron gauge with its original ; 

Pulsating pressure in drilling mud tions. With Cameron Flex-Seal mud 
and exclusive design changed all of 1 <] 

Wi mighty hard to read until valves and Shear-Relief valves they 

” , , — , ’ -™ this overnight The self-contained ; 

Cameron de veloped the unique in- ffer the safest, most economical 
diaphragm of the Cameron gauge ; 

strument shown above. control of mud systems available 
prevents line fluids from entering 

For accurate pressure re ading of 

the gauge mechanism. A foolproof 


: ] 
Bourdon tubes in conventiona ' problem materials. trv these rugged 
gauges had two bad teatures when dampening mechanism gives unl- , 
gaug len ) dependable gauges. 
. formly steady p ure readings 1 
used on mud linn S | irst they fille d , ss : — a 


spite of fast line fluctuations. Stand- 
| 


with line material ( mud. sand. emul 


ird models are available for almost 


stons, et and second, when oper 


; inv service. including corrosives. 
able thev fluctuated violently as they 





re tle cte dl prulinyp action, t oO! ottshore work ( ameron pre ssure 

IRON WORKS, INC. 
P. O. Bex 1212 — Howston, Texos 
Export Office: 7912 Empire State Bildg., New 


York City. In England: Cameron Iron Works ' 
Ltd., 76 Grosvenor St., London W. | England 





MODERN 
lagging dyslin 


A Divis of 


Dresser Industries, Inc 


12% FASTER LOGGING 


You can get the same quality log you are 
used to in 12% less time, or, you can get 
sharper bed definition and improved log 
quality in the same logging time. 


MORE ACCURATE 
LOG SCALES 


Because all curves are calibrated with the 
electrode in the well, Lane-Wells log scales 
are more accurate. No other logging com- 
pany offers this accuracy safeguard. 


EASIER TO READ LOGS 


Electronically printed chart lines are more 
distinct and easier to read than lines printed 
mechanically. Only Lane-Wells prints these 
lines electronically. 


EXPERIENCED ENGINEERS 


Lane-Wells Logging Engineers average 5'2 
years electrical logging experience in addi- 
tion to years of special training. Experience 
in operating other completion services also 
enables them to serve you better. 


CORRELATABILITY 


Because all scales and spacings are the same 
as those on other logs you have used, you 
can easily correlate and interpret Lane- 
Wells Electrologs with others in the same 


areas. 


LOWER COST 


This faster, more accurate electrical log is 
priced substantially lower than other elec- 
trical logs. Compare price schedules! 


P.O. BOX 1407 


HOUSTON 1, TEXAS 

















An industry can progress only from the basic ele 
ments that Research and Development make available 
to it 

From the idea Stage, to the sample, test or prototype 
phase, and from there into finished product, Halliburton 
PARTNERSHIP MAKES PROGRESS Research and Development are an integrated partner- 
ship They make possible the results that are achieved in 
the field 


All these things happen because of the blending of 


many talents of the “men who are making tomorrow 


HALLIBURTON Oit WELL CEMEN TING COMPANY | 


DUN C AWN, OK t AH O M A 





